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-§-A Belt Conveyors—For Long Service Life 
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Steady, reliable service is assured with the installation of an S-A belt conveyor equip- 
ped with Unit Carriers. 


Your plant needs equipment which will give long and satisfactory service. Our mia- 
chinery is designed by engineering experts who are in constant touch with your dis- 
tinctive requirements. 


Are you receiving a copy of “The Labor Saver” each month? 
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The Difference Between Silver 
And Other Commodities 


NE of the strongest arguments advanced by those 

who feel that “dollar silver” is inimical to the best 
interests of the country and the trade in general im- 
plies that the action of the Government in purchasing 
domestic silver at the fixed dollar price—which has 
now ruled generally above the foreign price—is a 
policy that might logically be extended to cover other 
industries, particularly those that had the value of their 
product, be it wheat, copper, or other commodity, stabil- 
ized during the war. It assumes that the same condi- 
tions held for silver as for other natural products, and 
that inasmuch as stabilization during wartime was fol- 
lowed by a repeal of any restrictive price measures in 
the post-war period for all commodities except silver, 
the Pittman Act should also be repealed. 

It is true that under the present economic system 
silver is considered a commodity and subject to the same 
economic laws governing trade in any other mineral 
or agricultural product, but there are important differ- 
ences between the precious metals and other commodi- 
ties which make necessary sharp distinction between 
their treatment. The demand for silver—gold also— 
is subservient to the vicissitudes of governmental re- 
quirements—both metals discharge important functions 
and responsibilities in monetary matters, predominating 
characteristics in their use which cannot be under- 
estimated in considéring the moving influences in the 
silver market. It is not the demand -in the arts which is 
the controlling market factor. Furthermore, quantities 
of silver and gold, unlike other most ordinary com- 
modities, are being continually added to the world’s 
wealth, and do not deteriorate like the ferrous or non- 
ferrous metals, and are not consumed like wheat or 
leather, for instance. The precious metals also repre- 
sent, in small volume and weight, a concentration of rel- 
atively great value, a concentration that can be readily 
accumulated and circulated. 

With these essential points in mind the disparity 
between the precious metals and other commodities in- 
dicates why different treatment must be accorded them. 
Any generalization which sweepingly applies the rules 
and regulations governing trade in commodities without 
allowing for any intrinsic differences in certain ones, 
such as the precious metals, easily leads to the erroneous 
conclusions mentioned above. 

During the last year of the war, the United States, 
with its large stock of silver, was able to be of very 
material assistance to the British government and the 
winning of the war, and under the authority of the 
Pittman Act. unloaded upon the silver market some 
207,000,000 oz. of silver, which ultimately found its way 
to India. In other words, through a governmental 
agency there was released upon the market about 7 
per cent more silver than the entire world’s production 
for that year. Imagine some other agency accumulating 


stocks of a commodity such as wheat or copper equiva- 
lent to the whole world’s output and then dumping it 
upon the market! That is virtually a parallel to what 
happened in silver. The United States‘’Government sta- 
bilized the silver market at $1 per ounce, but only by 
using a tremendous stock of silver for the purpose. 

The necessity of stabilization during wartime is self- 
apparent, but the benefit accruing from stabilization in 
periods of peace may not be so clear, although it was 
shown last year how perilously near the varying price 
of silver came to upsetting existing currency systems 
by sending silver coins to the melting pot. It is of last- 
ing good to governments to have a price for silver that 
is not amenable to speculative manipulation by bullion 
dealers, whether foreign or domestic. We are inclined 
to believe that the present silver situation, whereby 
the entire production of the United States is diverted 
to the Treasury at a fixed price, is not to the liking 
of those interests which have always been looked upon 
as controlling the world’s silver market. No longer 
does the silver producer in this country find that manip- 
ulation with the market is playing havoc with his silver. 
Even foreign silver is exhibiting great reluctance to 
break more than a few cents away from the dollar 
quotation, and is strongly feeling the effect of the 
smaller available world supply. 





News From Mexico 
AKEN at its face value, the news received frem 
many parts of Mexico is encouraging and indicates 
that attempts are being made to revive mining projects, 
long dormant, but which now, under a seemingly friend- 
lier government, stand a chance of getting a square 
deal. During the long period of revolutionary unrest 
taxes accumulated and many claims were jumped. The 
new government, however, to induce small owners to 
resume paying taxes, recently issued a decree annulling 
all previous edicts confiscating property for non-pay- 
ment, and will permit arrears to be paid in easy instal- 
ments. This is not benevolence, it is said, but rather 
a method of enrolling property owners, for in many 
sections the official records have been completely de- 
stroyed. Those whose claims have been jumped thus 
have a means of regaining possession of their property. 
Statistics of varying nature are issued at intervals 
from official sources. Indeed, in this respect, the new 
government, as seen from a distance, appears to be 
functioning normally. Recently it was announced that 
365 companies, working 3,138 mines, are actually oper- 
ating in the republic today. This, with the information 
that in many districts the records have been completely 
destroyed, is to be taken with a grain of salt. Other 
figures giving the total valuation of the oil, mining, and 
textile industries in Mexico have recently been issued, 
but here, too, the data are to be accepted with due reser- 


vations. 
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Some individuals are professedly skeptical of the pres- 
ent government’s intentions, saying that it is seeking 
to secure American recognition by promising everything 
and giving but little. Such opinions at this time, how- 
ever, seem most unjust, for in what other way could a 
new government make its start than this? Assuredly 
all it can do at the present time is to promise and an- 
nounce its good intentions. Economic conditions are 
still too badly upset to permit it to do more. 

It would doubtless be hard to find any one person 
who is sufficiently familiar with all sections of Mexico 
to judge with complete accuracy of the reliability of 
news received regarding the widely varying conditions 
there. The Engineering and Mining Journal is seeking 
to give its readers information obtained from reliable 
correspondents in this respect, but too much cannot be 
expected. Indulgence is asked, therefore, until such time 
as the rehabilitation of rail, telegraph, and postal facili- 
ties across the Rio Grande will permit more intimate 
communication with the southern republic. 





Smelting With Enriched Air 

NRICHING the air blown into blast furnaces by the 

addition of pure oxygen has often been considered, 
but so far as we know has never been tried on a com- 
mercial scale, at least in non-ferrous metallurgical prac- 
tice. Dr. F. G. Cottrell prepared a short paper on the 
subject for the New York meeting of the American Iron 
and Steel Institute last May, though the discussion was 
confined to the application of the practice to iron blast 
furnace work. 

The reason that the idea has not received wider ex- 
perimental or commercial application lies, of course, in 
the cost of the oxygen. Present production in this 
country amounts to about 3,000,000 cu.ft., or 130 tons 
of oxygen, per day. About 25 per cent of this is manu- 
factured by the electrical decomposition of water. Theo- 
retically, such oxygen should be produced at about $12 
per ton for the electric energy consumed, assuming 
electric power at 0.2c. per horsepower-hour. The 
remainder is made by the liquefaction and distillation of 
air by the Linde and Claude methods, and sells, in large 
quantities, for 1c. per cu.ft., or about $225 per ton. 

The largest single installation. for air separation, ac- 
cording to Dr. Cottrell, is at the Government nitrogen 
plant at Muscle Shoals, Ala., which could produce about 
3,000,000 cu.ft. per day, though at what cost we do not 
know. The use of ozone has also been considered by the 
International Nickel Co., which collected considerable 
data on the subject a few years ago, but the cost of 
production seemed to be too great to offset the indefinite 
improvement in furnace operation which would be se- 
cured by its use. 

The use of oxygen-enriched air would result in a more 
intense heat in the combustion zone of a furnace. Coke 
could probably be reduced. Its use as an aid'to secure 
pyritic smelting may well be considered. It might prove 
valuable in connection with the firing of copper and lead 
blast furnaces with pulverized coal, especially if the ore 
were refractory. Some of the new volatilization methods 
might make use of it. Enriched air might also be tem- 
porarily used to restore a cold or badly blocked furnace 
to normal running; in case of blower trouble it might 
mean the saving of a furnace which would otherwise 
have to be dug out. The field for experimental work is 
large, and arrangements could possibly be made with 
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one of the two large producers of oxygen, or manufac- 
turers of ozonizing equipment. for securing the: neces- 
sary supplies or equipment at cost. 


Dressing a Mine for Sale 

ALTING is a subject which perforce is continually 

on the mind of the examining engineer, but which 
does not receive much mention in the literature of the 
profession. It may even be held by some that it is 
dangerous to introduce it into literature, on account of 
the suggestion which may lead to the practice of fraud, 
and because of the instruction which it might afford 
to those who are willing to cheat but are not fully 
acquainted with the art. However, it is probable that 
for those who have actually given much thought to the 
matter as a preliminary for practice, there is little that 
can be learned. The wiles of trickery are age-old, and 
they have flourished in the soil of mining venture and 
mining speculation as everywhere else. 

There are all kinds of salting—some questionable, 
some wholly depraved. What of the very common prac- 
tice of “dressing” a mine for sale, for example? The 
recipe is easy: Stop all faces in wide and good ore. 
The mine makes thereby an unduly good impression 
on any but the most expert, and in just so far, an incor- 
rect impression is calculatingly produced. Is that rep- 
rehensible? It will not fool the wise; but is it not the 
“children and fools,” the half-baked of mining, who 
should be especially protected, granted that Providence, 
which otherwise is supposed to take care of this class, 
apparently abandons them when they pass the portals 
of a mining tunnel, or step (if so bold) into the bucket 
to be let down the shaft? On the other hand, the win- 
dow-dressers would argue, you could not expect them to 
take out all the visible ore and stop the faces at lean 
points, when every chance points to other orebodies 
on further development. They would hold this an 
unfair and false presentation. They would argue that 
when a man presents himself to a prospective employer 
he takes care to shave, put on his best clothes, and make 
the best impression possible; that the prospective em- 
ployer assumes this, and would underestimate a man 
who appears in the guise he often assumes at the end 
of a particularly hard day’s work. 

The truth, of course, is midway. The man who courts 
his prospective wife with vast show of presents, and 
unduly deferential chivalry, which he does not intend 
to last forever or perhaps cannot possibly keep up after 
marriage, is laying the foundation for future disillu- 
sionment on the part of the wife, and accusations of 
having failed to make good. The sample which he 
displays of his pecuniary and personal resources and 
attributes must be an average sample, of the kind that 
will wear. The prospective employee must not by impli- 
cation or otherwise make impressions or promises which 
he cannot make absolutely good in the long run. Many 
choose rather the opposite course, preferring to let 
deeds speak instead of promises. A mine should not 
be. dressed for sale, but should remain as operation 
left it; or should be continued working as good judg- 
ment suggests, without thought of the impression it 


.may make on a purchaser. A competent purchaser will 


see and take consideration; and a mine owner should 
not seek to deceive an incompetent. 

The experienced miner who understands the tricks 
of his mine may use many wiles other than the simple 
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one noted above. He may progress a step further along 
the road to iniquity, and suppress bad showings. 
Winzes may be filled with waste or flooded, because they 
show the disappearance of ore at the bottom. “Caves” 
may be allowed to take place by calculated neglect, or 
helped along, more or less, so as to make inaccessible 
faults or intrusions which cut off the ore; while the 
cheerful parts of the mine may be more especially kept 
open for inspection. Often the unwatering of winzes, 
or the cleaning out of caves, would take more time than 
the prospective purchaser has at his disposal, and he 
must guess at what is not shown and decide with this 
evidence in doubt. 

Sometimes a mine “dresses” itself automatically for 
sale, and the dishonesty of the owner comes in not ex- 
plaining to the examining engineer the mine’s peculiari- 
ties. If the engineer is secretive and given to rebuff, 
and advises the owner that he knows more than the 
owner can ever tell him about the mine, and wants to 
pointers, then indeed the duty of the owner is harder 
to define. 

We remember a case where lead-silver ore replaced 
limestone, working out from certain almost invisible 
straight and regular fractures, vertical and intersecting 
one another at right angles; and the mineralization was 
confined to a-certain limestone bed about ten feet thick. 
Drifts had been driven along the center of each of the 
principal fractures, and the natural ore thus stoped out: 
but the walls were still ore, though of lower grade. The 
mine was thus developed into blocks by the intersecting 
drifts, as if all the bed were ore and had been system- 
atically blocked out as a scheme of development; and 
so the owner dishonestly gave the investigator to un- 
derstand. Obviously sampling would have indicated a 
great body of mill ore, on the latter assumption; but 
with a knowledge of the ore occurrence it would be real- 
ized that the assay values would fade away from the 
walls of the drifts toward a barren center in each block. 
The fact that ore is blocked out on four sides does not 
make it safe to calculate it as there, unless one under- 
stands the occurrence; but with such expert knowledge, 
ore exposed on one side only may sometimes more safely 
be assumed. The only real “ore in sight” is that which 
is broken down and sampled; and in sampling a mine, 
the main thing is not the necessary mechanical sampling 
of faces, with all the usual expert safeguards, but- a 
knowledge of how the ore lies; and in this way the 
closest approximation to the amount and value of stand- 
ing ore may be made. 





Welfare Work as an Investment 


ELFARE work has been defined as the “humaniz- 
ing of industry.” Production, as generally under- 
stood, implies the result of industrial application. We 
have, all told, made tremendous strides in the standardi- 
zation and improvement of the methods of doing things, 
with the result, in general, that production has 
increased; at any rate the necessary program has been 
outlined for the securing of greater output. Instances 
where the latter has not kept stride with a rising curve 
have been due to the failure of some contributing factor: 
lack of motive power, inability of machines to meet 
capacity, shortage of raw materials, or the whims of 
labor and capital. 
Increased production usually means lowered costs, and 
a calculation of the net financial return can usually be 
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made. Money spent in welfare work is productive of 
no monetary returns; no tangible cash dividends are 
paid out to the individuals or companies engaging in the 
work. But the expenditure of money for “humanizing 
industry” goes on apace, and each year shows greater 
and greater sums spent for the work. Why? The pro- 
tection of the workman from accidents, the encourage- 
ment of personal and community hygiene, the care of 
the sick, financial aid to those who are disabled or who 
have grown old in service, the upbuilding and instruc- 
tion of a coming generation, Americanization—all these 
benefits, which are the result of effort in human engi- 
neering, are the returns of the investment. Certainly 
no work that has been done for this object has failed 
to give bigger and more satisfactory returns. 


Labor-Saving Equipment 


po in point of view on the part of the 
technical managers of plants, due to present 
economic and labor conditions, is worthy of note. 
Formerly there were. two distinct motives for the 
introduction of mechanical equipment. One was the 
reduction in the amount of manual labor and the 
other decrease in unit cost. As tonnages handled 
increased, the practicability of introducing mechani- 
cal handling of material, with consequent lowering 
of unit costs, became more and more apparent. 

The last fifteen years represents a notable epoch 
in the mining industry in that there was extensive 
mechanization of surface and underground plants. 
Recently the superintendent of a smelting plant said, 
“I have just put in an additional conveyor belt in 
my ore-handling equipment and as a result have saved 
the labor of eight men. These men I will use else- 
where in the plant where they are greatly needed.” 
The’ dearth of common labor, as well as its increased 
cost, not to mention the lessened efficiency so apparent, 
has caused superintendents of plants to study more 
minutely the detail of handling ore and ore products 
with the objective of conserving labor. Numerous 
appliances are available, but owing to the already in- 
tensive application of labor-saving devices the oppor- 
tunities for further installations are comparatively 
restricted. 

The problem in each individual plant will warrant 
close study, with a view to improving existing con- 
ditions and adding extensions. With an increase in 
the amount of mechanical equipment the repair force 
of a plant becomes of additional importance. Me- 
chanical equipment without thorough maintenance 
may increase gross expense to a prohibitive degree 
through delays and interference with sequential oper- 
ations. Maintenance of mechanical equipment under 
existing economic and labor difficulties has not been 
easy. There is a scarcity of good mechanics, and 
here as elsewhere efficiency has fallen off. Plant 
superintendents are under the necessity of thoroughly 
developing their mechanical maintenance force, and 
mechanical engineers can contribute their share by 
simplifying mechanical devices and substituting bet- 
ter materials for their construction. There is a wide 
field here for machinery that will stand up to the work 
with a minimum of maintenance. Manufacturers who 
can meet this condition will co-operate in a broad way 
with the industry and assist mining companies in 
maintaining proper margins between income and 


outgo. 
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Some Points of Interest on the 
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Minneapolis. 7. 
Oliver Iron Mining Co., Coleraine, Minn. 
8. Twenty-yard, air-operated dump cars 10. 


HE Lake trip from Buffalo to Houghton included 

part of the route taken by iron-ore and other car- 
riers in their journey from and to the iron- and copper- 
shipping points of the Lake Superior districts. At 
Sault Ste. Marie the “Tionesta” passed through the 
famous locks. A partial conception of the commerce 
through these canals may be gathered from recent sta- 
tistics prepared by the Bureau of Foreign and Domestic 
Commerce which state that during June, 1920, a total 
tonnage of 10,647,819 was registered. Of this 3,063 
tons was copper and 8,725,046 tons iron ore. An ex- 
cellent example of reinforced-concrete construction is 
shown at the No. 2 shaft hoist house of the Quincy Min- 
ing Co., Hancock, Mich. The walls of this building. are 
of brick veneer and the roof is covered with green tile. 
Among notable pump installations in the Lake Superior 
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9. 350- built by the Minnesota Steel Co. for em- 


ployees. 11. The Minnesota Steel Co.’s 
plant; Morgan Park, near Duluth, at left. 


district is that at the Athens mine. In illustration 4 
one of the 500-gal. pumps is shown. At the Curry mine, 
in the Menominee district, a reinforced-concrete struc- 
ture has been built into and around the steel headframe 
for the purpose of supporting a gyratory crusher and 
bin installation. At Minneapolis several of the technical 
sessions were held at the Mining Building of the Uni- 
versity of Minnesota. The Trout: Lake concentrator of 
the Oliver Iron Mining Co. at Coleraine, Minn., has a 
maximum capacity of 900 tons of crude ore per hour. 
Mesabi Range stripping equipment has rapidly in- 
creased in capacity. In the early operations, cars of 
1-cu.yd. capacity. were used, whereas modern ‘practice 
specifies the 20-cu.yd. cars, as shown. This is also true 
of steam shovels. A 70-ton shovel with a 2-cu.yd. bucket 
is now replaced by a 350-ton shovel with a 7-cu.ft. bucket. 
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Lake Superior Meeting 


A. lL M. E. 


Institute Holds 122d Conclave in Michigan Copper and Iron Country — 


Enunciation of Constructive National Policy by Hoover at Close 
of Technical Sessions Pledges Engineers to Public Service— 
Gathering Noteworthy for Display of Patriotic Spirit 
and Hospitality of Local Industries and Officials 


HE 122d meeting of the American 
7... of Mining and Metallur- 
gical Engineers was held in the Lake 
Superior region on Aug. 23 to 28, with 
the principal stop and banquet at Min- 
neapolis. Technical sessions were held 
in Minneapolis and Houghton, Mich., 
and in Hibbing., Minn. 


A large party of. members of the 
Institute sailed from Buffalo on Fri- 
day, Aug. 20, on the steamship “Tio- 
nesta,’ and were met at Houghton, 
Mich., by another large group, includ- 
ing the president, Herbert Hoover. At 
Houghton, the center of Lake Superior 
mining, elaborate hospitality was pro- 
vided in the form of facilities for 
investigation of mines, mills, and 
smelters. The party then split into 
two sections, which went each by 
special train to the Marquette and 
Menominee iron ranges in Michigan; 
and each of these trips was replete 
with interesting technical exhibits 
and with courteous consideration. The 
united parties then proceeded to Min- 
neapolis, where technical sessions were 
held, together with an official lunch in 
St. Paul and a banquet at Minneapolis. 
Hoover’s speech was the feature of the 
banquet. The party then proceeded to 
the Mesabi Range in its special train, 
where the wonders of the world’s 


greatest iron-mining region were dis- 
played. Returning to Duluth, the en- 
gineers of that port arranged a pro- 
gram; and the trip ended at that city. 


Institute demonstrates anew the 
advantages of mixing. For such a 
summer excursion, the benefits may be 
summarized as follows, according to 
importance: 


, ‘HE successful meeting of the 


1. The contact and conversation with 
other engineers, with different themes 
of specialization, and different geo- 
graphic experience. 


2. The inspiration of mining dis- 
tricts and the study of mining details 
with which we are not familiar. 


' 3. The reading and discussion of 
technical papers. 


‘In the winter meetings, the third 
division, of course, moves up _ into 
second place, with the corresponding 
importance. 


It is a condition of further human 
growth and evolution, collectively and 
individually, that we shall keep in con- 
stant contact with individuals repre- 
senting other sectors of the component 
whole, which alone is competent for 
rounded action; and that out of that 
contact mutual understanding and con- 
certed action shall arise. In the min- 
ing industry we shall more and more 
need this broader understanding. 
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brillig——_” we forget just how it goes—but in 

that short bit of nonsense we somehow or other 
gathered the fact that it was hot; that there was heat 
of an oppressive and depressive sort. And it was with 
a similar feeling that the New York contingent of the 
A. I. M. E. left the Grand Central terminal the evening 
of Aug. 19. The sweltering heat of the last ten days 
had done much to upset the normally affable disposition 
of the mining engineer, so that it was not to be expected 
that he would “warm up”—that is, in the broad sense. 
Bnt despite the heat there was some show of enthusiasm, 
and toward bedtime it began to be evident that the 
“heat-treated” shell showed signs of breaking. 

At Buffalo, amid new surroundings and well fortified 
with a good breakfast, we were met by other engineers 
from various points, and made our way to the wharf of 
the Great Lakes Transit Corporation, where the 
“Tionesta” was docked. After the usual formalities had 
been completed, the boat got under way and the 
first lap of the Lake Superior trip began. 

About 150 members and guests made the trip. Those 
on board included: 


} EWIS CARROL once wrote something about “T’was 


Miss Anna W. Jewett, Geo. A. Guess, 
Miss Louise R. Jewett, H. E. T. Haultain, 
Mrs. John S. Watson, H. A. Coy, 

Mr. and Mrs. Harrison Souder, R. Dawson Hall, 
Mr. and Mrs. Frank C. Hooper, John T. Breunich, 
Mr. and Mrs. Eli T. Conner, Arthur L. Walker, 
R. Underwood, A. M. Cummings, 
Marl C. Henry, 
Stuart Hazlewood, 


Mr. and Mrs. J. 
Robert Linton, 
Charlton Reynders, 


A. J. Strane, J. W. Knowlton, 
Mr. and Mrs. H. N. Spicer, E. P. McCrorken, 
Mr. and Mrs. F. L. Estep, R. H. Richards, 


Mr. and Mrs. A. C. 
S. LeFevre, 
H. Kamura, 


V. E. Edwards, Parsons, 
D. Oliver Brooke 


Mr. and Mrs. P. ‘BE. Barbour, 


C. P.. Perin, Philip N. Moore, 

T. W. Tuhyiler, J. F. Callbreath, 

A. R. Bench, Mr. and Mrs. J. S. Cunningham, 
Walter M. Sanders, Mr. and Mrs. W. W. Miller, 

G. F. Woodsmith, Col. and Mrs. A. S. Dwight, 


Mr. and Mrs. F. W. O'Neil 

Prof. H. H. Stoek and 
Miss Stoek, 

Mr. and Mrs. F. G. Jewett, 

John R. Freeman, Jr., 


J. Stephenson, 

Arthur Thacher, 

J. W. Richards, 

Mr. and Mrs. J. C. Dick, 
G. H. Clevenger, 


Alfred W. G. Wilson, EK. E. Thum, 
Mr. and Mrs. R. C. Greenfield, Bradley Stoughton, 
W. R. Hibbard, Kk. CC. Allen, 


Mr. and Mrs. C. C. Burger, 
Mr. and Mrs. C. K. Baldwin, 


Mr. and Mrs. Geo. D. Barren, 


Mr. and Mrs. R. V. 
John Stephenson, Jr., 
Geo. L. Collord, 


Norris, 


Wm. CG. Snyder, Jr., Richard G. Wood, 
Mr. and Mrs. G. H. R. Harris, J. E. Spurr, 
J. T. Morrow, D. E. A. Charlton. 


According to a custom which is excellent, the members 
wore badges in which their last names were prominently 
displayed, as Hall, Dudley, Siebenthal, and Croasdale. 
A few, however, apparently elected to use their first 
names, evidently assuming that they were sufficiently 
well known. Among these were noted Dick, Arthur, 
James, Henry, and Ruth. 

To those engineers who have not been so fortunate as 
to include in their list of travels a trip on the Great 
Lakes we offer condolence, for it will always be with 
pleasure that we recall that brief journey on the great 
inland sea. The big blue expanse stretching out in every 
direction, the splashing of the waves against the ship, 
the steady throb of the engines—but why continue, for 
we grow poetical, and, indeed, all we intend to do is to 
emphasize the delightful calm and the pleasure which 
accompanied those hours of relaxation. Be it said of 
Lake Erie that not once did that great body of water 
express its disapproval of American engineers. 

Cleveland was passed during the late hours, so that 
there was little opportunity for impressions of that 


The Boat Trip 





thriving Lake city, known the world over as one of 
the greatest iron-ore receiving ports.. At Detroit, the 
engineers were more fortunate, for promptly at 7 
(standard time, although the inhabitants set their Inger- 
solls one hour ahead, thereby taking advantage of the 
extra light and good Michigan air) the boat docked, and 
various parties took advantage of the busses to get a 
glimpse of the fourth city of our United States. In 
this connection—we are speaking now of Detroit—it is 
a matter of regret that Mr. Ford did not avail himself 
of the opportunity to join the engineers on a visit to the 
iron ranges, where he has recently acquired extensive 
interests. 


MAKING HEAVY WEATHER 


Leaving Detroit about noon we wound our way 
through the St. Clair Flats, generally known as the 
Venice of America, where, according to Ed Wynn, the 
comedian, any good swimmer can get a job as a traffic 
cop. Lake Huron, not so well disposed as her southern 
neighbor, Lake Erie, saw fit to offer a little variation to 
our previous placid existence. It may be well to pass 
briefly over this period. There were a few vacant chairs 
at dinner, some scattering absentees at breakfast, but 
by noon, as we approached Mackinac Island, all hands 
were on deck. The storm lasted most of the night, 
resulted in a delay of four hours, and gave ample evi- 
dence of the fact that the landlubber isn’t the only one 
who has his ups and downs. 

Mackinac Island boasts of two things: its history and 
the fact that therg are no automobiles on the place. 
The first is pardonable, because every place must have 
its beginning. The second is inconceivable, and we are 
at a loss to understand why Henry Ford and the rest 
of Michigan’s automobile autocracy exert such a slight 
influence in state politics and permit the passage of laws 
that allot this domain to the exclusive use of the horse 
and open victoria. 

Owing to the lateness of the hour it was impossible 
for the visitors to obtain a good view of the Soo locks, 
which we passed through at 11. In the bright moon- 
light, however, there was opportunity to view the huge 
concrete trough into which we slid; the lock-gates 
closed behind us, the water rose, bringing us up to the 
level of the water in the channel above, and slowly we 
moved out into the great expanse of the mighty Superior. 
Forgotten then, and for some time before, was the heat 
and sultriness of the city, for the invigorating air raced 
the pulse, and those who had not already sought their 
berths were well aware that to stand still was to shiver. 

Ocha Potter, who came aboard at the Soo, stated that 
the copper country delegation whom he represented had 
ordered a special brand of weather for our benefit. This, 
be it said, was in absolute harmony with the usual class 
of entertainment that those good people offer. To one 
who is familiar with the vagaries of temperature, wind, 
storm, sleet, and snow that abound in the North 
Country, it is a remarkable fact that our hosts proved 
te be such good prophets, for certainly a better stage 
could not have been set for our reception. 

At the present writing—1 :30 p.m..— (It is remarkable 
how this air gets one’s appetite, the latter being a very 
good reason why we will “continue in our next”), we 
are entering Keweenaw Bay, soon to wind our way 
through Portage Lake and dock at Houghton. 
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The Copper Country Meeting 


selves when preparing for or entertaining vis- 

itors, and the last gathering of the A. I. M. E. 
was no exception. Those aboard the “Tionesta” were 
given a rousing welcome, the whistles of the various 
plants bursting into sound at the first sign of the boat 
and continuing until the docking was complete. And 
this reception was only a beginning, for the streets 
were decorated with bunting; students of the Michigan 
College of Mines attended to the transfer of baggage; 
automobiles were on hand to convey the visitors to 
Institute headquarters at the Houghton Club or other 
points—in fact no detail was overlooked to make the 
stay of the engineers a most pleasant and long- 
remembered one. The arrangements were in charge of 
the copper country section of the Alumni Association 
of the Michigan College of Mines, under the chairman- 
ship of John Knox and the assistance of prominent citi- 
zens of Houghton, Hancock, and Calumet. 

Registration of delegates began Monday morning at 
the Houghton Club headquarters. Herbert Hoover, 
president of the A. I. M. E., arrived by train early in 
the day and others on the noon train. Owing to the 
late arrival of the “‘Tionesta,” it was impossible to carry 
out the cemplete plans for the day, although those ar- 
riving by train were able to visit the Quincy stamp mills, 
Calumet & Hecla smelter, electrolytic refinery, stamp 
mills and reclamation plant. After dinner, which was 
served to members and their guests on dining cars at- 
tached to the special train, the visitors were taken to 
the Onigaming Yacht Club, where an informal dance 
was held. 

Tuesday’s program included nine technical visits 
taken by automobile from the Houghton Club, accord- 
ing to individual preference. These consisted of a 
geological expedition through the country, trips to the 
Champion mine, at Painesdale, the Calumet & Hecla 
mine, the Mohawk mine, the Michigan and Quincy smel- 
ters, the Quincy and Calumet & Hecla surface plants, 
the Calumet & Hecla smelter and electrolytic refinery, 
the Calumet & Hecla mills and reclamation plant and 
a general tour of the copper country. This last was 
arranged for all ladies, members, and guests who were 
not particularly interested in the mining or metallurgy 
of the district. 


CUseves: COUNTRY people do not stint them- 


VISIT TO AHMEEK MINE 


The geological trip included a visit to the Ahmeek 
mine. This was well attended and was chaperoned by 
the several distinguished geologists that are at present 
identified with the copper. country, including Messrs. 
Seaman, Graton, Butler, Palache, and Locke. The chief 
interest was in the steeply dipping cross-fissures of the 
sixteenth level of this Calumet & Hecla subsidiary. 
One of the fissures is characterized by native copper, 
and another by arsenides of copper, and both cut across 
the main bedded lode without being displaced, and with 
only slight displacement of the bedded lode by the cross- 
fissures. A similar cross-fissure vein was inspected at 
the old Phoenix mine. The early miners first discov- 
éred these fissure veins and mined the native copper 
(mass copper) from them before the discovery of the 
‘bedded lodes. 

At the Champion mine the visitors were taken to the 


tenth level, where the methods of drifting and ore re- 
moval were explained. The lode at this mine is re- 
moved for the entire width, overhand stoping is prac- 
tised, and the waste rock used in dry walling. A 
system of selective stoping is used, and by this method 
it is possible to secure a high grade of copper rock. 
Where the amygdaloidal rock is rich in copper and there 
is a little barren rock remaining for dry walling it has 
been the practice to use stamp sand for filling the 
stopes above the drifts. The stamp sand is brought 
into the stopes under. pressure through 4-in. pipes. 
The chutes from main levels through which the copper 
rock (the copper country miner does not use the term 
“ore”’) is dropped are dry walled and are circular in 
shape. 

At the Champion a bell signal system is installed 
which insures perfect safety and obviates all possibility 
of error in the transmission of signals to the engineer 
from any station in the mine. This system was ex- 
plained in detail in an article by R. H. Bacon which 
appeared in the Engineering and Mining Journal of 
Aug. 21. 


UNIQUE TEMPERING FURNACE 


On the surface the machine and tool sharpening shop 
was inspected. A tempering furnace and conveyor 
which is in use here embodies some unusual features, 
including a pyrometer-control forge. It was un- 
fortunate that time did not permit an inspection of 
the regenerating heating plant. A paper on this sub- 
ject was read by W. H. Schacht, general manager of the 
Copper Range Co., at the technical session held that 


_ evening. 


At the smelters, the straight line and Walker casting 
machines which are used in connection with large melt- 
ing and refining furnaces were seen. At the Calumet 
& Hecla mills at Lake Linden there was much of in- 
terest to the mill man: The use of Woodbury classifiers 
in connection with Wilfley tables, the tailings reclama- 
tion and regrinding plant, including leaching and flota- 
tion, the 7,500-kw. mixed pressure steam turbines, and 
the large tailing sand wheels. 


To EAGLE HARBOR FOR RECREATION 


Toward noon the visitors headed for Eagle Harbor, 
where lunch and an elaborate program had been ar- 
ranged. The first actual copper mining in the Lake 
Superior district was in 1844, and the first product 
was secured at Copper Harbor. The trip to Eagle 
Harbor was through a country rich in the history of 
the early copper mining of the district, and many of 
the old mines, now abandoned, were seen. Everyone in 
the Copper Country swears by the Calumet & Hecla 
band, and certainly those good people have reason to 
be proud of their musical organization. During and 
immediately following lunch the band played several 
selections that were greatly appreciated by the visitors. 
The piece de resistance of the excellent lunch was Cor- 
nish pasties. In the afternoon the visitors were treated 


to some real Cornish wrestling. 

In the evening there were two sessions, one of which 
was technical‘and held at the mining building of the 
Michigan College of Mines, and the other a meeting 
of the ladies’ auxiliary at which Mrs. Dwight presided. 














September 4, 1920 


This was held at the college gymnasium. At the ses- 
sion on mine practice, Dr. F. W. McNair presided. The 
papers “Mechanical Ventilation at the Lake Mine,” the 
“Athens System of Mining,” and “Building Reinforced- 
Concrete Shaft Houses” were all read and discussed 
by Lucien Eaton. Following the presentation of the 
last named, William Kelly drew the distinction between 
shaft houses and headframes. T. L. Condron, a struc- 
tural engineer of Chicago, discussed the physical struc- 
ture of concrete in connection with such buildings and 
pointed out the necessity of taking into account the 
shrinkage and temperature stresses. H. T. Mercer 


discussed his paper, “Handling and Treatment of Rock-. 


drill Steel at the Copper Range Mines,” and stated that 
by the adoption of the methods now in use the personal 
element is entirely obviated. A. C. Paulson, co-author 
of this paper, explained the pyrometric feature as it is 
used in the Champion shop. W. H. Schacht, discussed 
his paper, “Steam Regenerators Reduce Coal Consump- 
tion.” O. P. Hood stated that the original installation 
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at the Champion mine represented a remarkable achive- 
ment at the time, and that recent developments had 
accomplished a higher percentage of efficiency. He also 
outlined the coal-saving steps which were adopted by 
the Government during the war. At the close of the 
session Dr. McNair introduced President Herbert 
Hoover. 

Mr. Hoover spoke briefly on recent developments in 
Russia and made a distinction between the Soviet and 
the Bolsheviki. The situation, said Mr. Hoover, is one 
which merits the attention of engineers. In closing, 
Mr. Hoover paid tribute to the people of the Copper 
Country, the Alumni Association of the Michigan Col- 
lege of Mines, and other local committees which had 
done so much to make the stay of the engineers a 
pleasant one. Following this session an informal dance 
was held at the gymnasium of the Michigan College 
of Mines. The special trains, one going to the Mar- 
quette Range and the other to Iron Mountain, left 
at 1:30. 





Across the Michigan Iron Ranges 


Michigan on Wednesday, Aug. 25, waS marked by 

royal weather and a precision of organization and 
carrying out of plans. The printed schedule which was 
placed in the hands of the engineers in the morning 
was followed throughout the day without hitch; and 
the sun set again at Iron Mountain for them as they 
returned to their trains at the close of a perfect day. 
O. C. Davidson, William Kelly, and C. E. Lawrence, 
prominent Menominee Range mining men, arranged the 
program, which in the morning included visits to 
several shafts of the Chapin mine, where the surface 
installations and underground were inspected, as were 
the hydro-electric plants in the vicinity, which offer not 
only engineering attractions, but scenic qualities as 
well. Luncheon was taken under the trees at the golf 
grounds, and a busy afternoon was spent visiting the 
Brier Hill mine and the various shafts of the Vulcan 
mine of the Midvale Steel Co. Great interest was shown 
in the various devices for economy and safety and in 
improved modern styles of change houses, especially 
that at the East Vulcan, with the overhead system of 
hanging and drying mine clothes. The electro-hy- 
draulic steam shovel at the Curry shaft of the Vulcan 
mine, operated by a single man, received a great deal 
of attention. It is the invention of Frank Armstrong, 
the mechanical engineer at the Vulcan. 


[me excursion on the Menominee iron range of 


PIONEER FURNACE AND CHEMICAL PLANT INSPECTED 


Engineers who elected to take the Marquette Range 
trip found much of interest.: Arriving at Marquette 
about 8 in the morning, the visitors were met by auto- 
mobiles and were taken to the Pioneer furnace and 
chemical plant of the Cleveland-Cliffs Iron Co. The 
furnace and also the chemical plant are thoroughly 
modern; the furnace is equipped with a self-dumping 
device for the charcoal, has steel ore bins, motor-driven 
scale cars, skip hoist, and revolving top. In addition 
to the basic products (wood alcohol, methyl acetone, 
acetate of lime), the chemical plant produces c. p. ace- 
tone, acetic acid, formaldehyde, flotation oils, insulating 


pitch, sodium acetate, sulphuric acid, iron liquor, methy? 
acetate, special solvents, hexamethylenamine, and pure 
creosote. During the visit a pouring of pig iron was 
made at the furnace for the entertainment of the 
engineers. 


ATHENS AND NEGAUNEE MODEL MINES 


At noon lunch was served at the Wawonowin Golf Club 
and, following this, many of the visitors indulged in 
a game of golf. The Athens and the Negaunee mines 
were visited, and those who wished to do so were per- 
mitted to inspect the underground pump room of the 
former. Both of these mines are models in equipment 
and the clean and orderly appearance which they present 
was the subject of much favorable comment. 

At the Athens mine the water is raised 2,400 ft. in 
a single lift by two Prescott horizontal duplex plunger 
pumps, each having a capacity of 500 gal. per minute. 
As far as known this is the deepest direct lift instal- 
lation in the world. At the Negaunee mine a steel 
stocking trestle was noted. This is supported by cir- 
cular reinforced-concrete columns placed at intervals of 
114 ft. These columns are 6 ft. in diameter at the base 
and 4 ft. at the top. They are attached to pyramid- 
shape reinforced-concrete bases 12 ft. x 26 ft. x 6 ft. 
deep. The reinforcing was made with {-in. rods, which 
extend up into the columns for a distance of 20 ft. 
The length of the trestle is 2,329 ft., with 2,090 ft. 
available for stocking ore. 

On Wednesday evening the two groups, from the 
Marquette and the Menominee ranges, were reunited 
at Iron Mountain. Through the courtesy of the Mid- 
vale Steel Co., a moving picture film, showing iron ore 
from mine to finished product, was shown at a local 
theatre. The various stages of operation were ex- 
plained by Mr. Richardson, of that. company. Follow- 
ing this, William Kelly spoke with respect to an earlier 
visit of the Institute to the Menominee Range some 
thirty years ago. Mr. Kelly then introduced Mr. 
Hoover, who spoke briefly on the engineer’s connection 
with reconstruction problems. 
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At Minneapolis and St. Paul 


bers went to the Curtis Hotel, the temporary head- 

quarters in that city. At 10 o’clock the technical 
sessions at the University of Minnesota commenced, 
and were as follows: 

‘Session on Mine Practice, Herbert Hoover presid- 
ing; session on Geology and Resources, W. H. Emmons, 
presiding; session on Oil and Gas and on Non-Ferrous 
Metallography, C. E. Julihn presiding. At the session 
on mine practice, A. J. Strane presented his paper on 
“Modern Commercial Explosives and Their Uses.” 
Robert: Linton in presenting a discussion of his paper, 
“Standardizing of North Butte Mining Co.,” used a 
number of stereopticon as well as cinema views, thereby 
adding greatly to the interest of his paper. The plan 
now in force at the North Butte has been most suc- 
cessful in securing efficient results, and the methods 
employed have the full confidence and approval of 
the men. 

The paper, “Mining Methods and Costs at ‘the 
United Verde Mine,” by H. De Witt Smith and W. H. 
Sirdevan, was read by Mr. Smith and was illustrated 
by stereopticon views. F. A. Wildes, State Superin- 
tendent: of Mines, outlined the work of his department 
in keeping in touch with the work done by operators 
on state properties. 
corps of mining engineers and assistants. 


Le: the arrival at Minneapolis, many of the mem- 


OIL AND GAS To BE DISCUSSED AT ST. LOUIS 


The other papers included in the session were omitted 
owing to lack of time. There being no discussion at 
the session on Oil and Gas, this was postponed 
until the St. Louis meeting, when it is expected that 
matters pertaining to those subjects will be fully 
considered. 

At the geological section, over which W. H. Emmons 
presided, the first paper, “The Dip Needle in Stra- 
tigraphy,” was presented by the author, H. R. Aldrich, 
and: attracted considerable discussion. The possibility 
of the further use of the dip needle, even outside of 
the iron regions, in detecting and following formations 
beneath a moderate thickness of overburden, was dis- 
cussed by the author and by W. O. Hotchkiss, and the 
necessity for caution was emphasized by Carl apffe. 
The paper on “Exploration Methods on the Gogebic 
Range,” given by Mr. Hotchkiss, was concise and con- 
vincing in its delineations of the various factors con- 
trolling ore deposition on the Gogebic and the most 
economical and efficient methods of exploration by dia- 
mond drilling and crosscutting. In debate, Mr. Hotch- 
kiss was praised for the spirit he had shown in making 
public these valuable criteria, which had resulted in 
substantial saving at various properties. ; 

The paper on “Application of Ball Mills in South- 
eastern Missouri,” by Lewis A. Delano and Harold 
Rabling, was read by title, the authors not being pres- 
ent, but Mr. Greenfield presented a carefully prepared 
comment, touching in turn the various features of the 
original paper. The paper on the “Geology and Ore 
Deposits of the Jerome District, in Arizona,” was pre- 
sented briefly in abstract by Mr. Harper for the author, 
Louis E. Reber, Jr., who was absent. This is the 
geology of the United Verde and neighboring mines, 


This department maintains a full 


and so is of great interest. The ore deposits are pre- 
Cambrian, and presumably genetically connected with 
a batholithic intrusion which outcrops in a neighbor- 
ing area. 

While at the University of Minnesota, many of the 
engineers visited the Mines Experiment Station, on the 
college campus, where a magnetic concentration test 
was in progress throughout the day. The test included 
magnetic cobbing at coarse sizes, followed by fine closed- 
circuit grinding in a ball mill, with concentration in a 
magnetic log washer, dewatering in a continuous filter, 
and sintering. 

For the purpose of organizing a chapter in the Twin 
Cities, Mrs. Arthur S. Dwight, president of the Wom- 
an’s Auxiliary of the A.I. M. E., met the ladies who are 
members, and those who are interested, at the home of 
Mr. and Mrs. H. V. Winchell at 10 o’clock on Thursday 
morning. Mrs. Dwight explained the activities of the 
auxiliary, but no steps were taken for the formation 
of a definite chapter, although Mrs. Winchell was ap- 
pointed temporary chairman. 


SENATOR KELLOGG SPEAKS 


The noon lunch was held at the St. Paul Hotel, St. 
Paul. U.S. Senator Frank Kellogg was introduced, and 
gave a short talk on the visit of the engineers to north- 
ern Minnesota. Following Mr. Kellogg, the Rev. Mr. 
Ferguson, who represented the Mayor of St. Paul and 
who is a member of the City Commission, bade the en- 
gineers welcome and paid a splendid compliment to 
Herbert Hoover for his work during the war. Mr. 
Hoover spoke briefly on industrial relations and ex- 
pressed the appreciation of the engineers for the re- 
ception that had been tendered them. After the lunch- 
eon, automobile parties were formed and the visitors 
were taken to various points of interest in the Twin 
Cities. Several of the members played golf at the In- 
terlaken and the Town and Country clubs. Among 
points of interest visited were the various flour mills 
and the plant of the Minneapolis Steel & Machinery Co. 
This company has constructed some of the largest mills 
and smelters in this country, and is now building the 
magnetic separation plant at Babbitt, on the eastern 
Mesabi Range. Some of the members visited the dis- 
play rooms of the W. H. Ziegler Co., where an exhibit 
of mine railway equipment and supplies was shown. 

The banquet, held Thursday evening at the Curtis 
Hotel, was preceded by an informal reception in the 
parlors. Immediately after being seated the guests 
were surprised to have all the lights extinguished, and 
a blaze of light at one end of the hall made it evident 
that several miners, dressed in slickers and wearing the 
regulation iron-country underground hats, had entered 
the room. The “miners” burst into song, and following 
that distributed a number of unique ash trays bearing 
the seal of the A. I. M. E. These were made and pre- 
sented by the F. C. Orn Iron Co. 

In introducing William C. Edgar, former editor of 
The Bellman, and now editor of the Northwestern 
Miller, Phillip N. Moore, past president of the Institute, 
announced his function as that of “introducer of in- 
troducers.” Mr. Edgar acted as toastmaster in a most 
able manner and soon demonstrated his ability to ap- 
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pear at home in any company even though he is not 
an engineer. Fred B. Snyder, president of the Board 
of Regents, University of Minnesota, was the first 
speaker, and he outlined the history of the state, calling 
special attention to the importance of Minnesota 
as a flour center and as an iron producer. He men- 
tioned the subject of the tonnage tax and spoke of this 
as being gne of the factors that might hamper develop- 
ment of Minnesota’s iron-ore resources, unless steps 
were taken to keep this tax within reasonable limits. 
He also spoke of the beneficiation work that is being 
done at the experimental school and elsewhere. 

Mr. Edgar then introduced J. E. Spurr, Editor of 
Engineering and Mining Journal, who responded in a 
light vein. Mr. Spurr said that he was called in as a 
substitute for Mr. Winchell at the last minute, having 
been advised of his departure for Alaska only a few 
days before. Mr. Spurr told of some of his early ex- 


periences on the Mesabi Range and outlined the diffi- 
culties under which the pioneers worked. John E. 
Hodge, local committee chairman, then read a telegram 
from Horace V. Winchell to Mr. Hoover, in which Mr. 
Winchell congratulated him on his accomplishments 
and stated that the Institute might indeed be proud 
to have Herbert Hoover as its president. 

In introducing Mr. Hoover as the next speaker, Mr. 
Edgar referred to him as “the greatest living Ameri- 
can.”’ Mr. Hoover chose as his subject the establishment 
of a Department of Public Works and said that such 
a step is necessary to a broad-visioned national guid- 
ance. Engineers must, said Mr. Hoover, exert them- 
selves in engineering policies, and so bring about the 
proper co-ordination and co-operation of the various 
engineering functions of the Government. 

The engineers’ special train left the Union Depot at 
Minneapolis for the Mesabi Range at 11:30 p.m. 





Mr. Snyder’s Address 


In his opening address, Fred B. Snyder spoke in part 

as follows: 
- Minnesota lies in the heart of the continent. The 
early voyageur could pass by water and short portages 
from the Gulf of Mexico by way of the Mississippi, 
Minnesota and Red rivers to the Arctic Ocean and by 
way of the Mississippi, St. Louis and St. Lawrence 
rivers to the Atlantic Ocean. The New England States 
could be laid upon her surface, and there would be 
enough of Minnesota left over to cover half of Penn- 
sylvania. If the waters of her inland lakes could be 
gathered together, Delaware and Rhode Island could 
be submerged and leave to view only islands marking 
the high spots. 

Doubtless the industry of Minnesota which -most 
interests you as mining engineers and metallurgists 
is that of iron. There are, as you know, three iron- 
bearing ranges in Minnesota, the Vermilion, the Mesabi 
and the Cuyuna. Of these the greatest is the Mesabi. 
I would not if I could, burden you with a discussion of 
its geology. It is a flat, not vertical, formation cov- 
ered by a shallow surface of glacial drift, susceptible 
by test pitting and drilling, of very accurate deter- 
mination as to tonnage, metallic content, and structure, 
in advance of opening up. One-half of the ore in the 
Mesabi Range is subject to open-pit steam shovel min- 
ing at very low cost. Today approximately 70 per cent 
of the ore produced is won by open-pit methods and 
the remainder from underground operations where ore 
is cleanly mined with less than 5 per cent loss. 


WoRK OF WINCHELL AND SPURR PRAISED 


The first published ‘scientific data about the Mesabi 
was issued under the State Geological Survey conducted 
by the University. N. H. Winchell was at the head 
of the survey, and he was ably assisted by his son, 
Horace V. Winchell, who was president of this organiza- 
tion last year, and J. E. Spurr, both of whom have 
achieved distinction in geological work. 

The Mesabi Range has been the controlling raw ma- 
terial factor in the iron markets of the wofld since 
the true values of its ores became known. It made 
possible the organization of the United States Steel 


Corporation and the entrance of the United States into 
the steel markets of the world. Many furnaces in the 
valley districts have been remodeled or built to use 
exclusively Mesabi ores. 

The extent of this influence may be gathered from 
the following data furnished by O. B. Warren, 
whose reputation as an authority on all questions re- 
lating to the iron ore resources of Minnesota entitles 
him to full credit. During the three-year period end- 
ing with 1917 the United States produced an annual 
average of 35,000,000 tons of pig iron, which required 
70,000,000 tons of iron ore, and was one-half of all 
the pig iron produced in that period in the world. The 
increase in production of pig iron in the United States 
has been far greater than in other countries. This 
result can be traced largely to the influence of the 
Mesabi Range. 


MESABI RANGE PRODUCTION 


The first ore from the Mesabi Range (4,245 tons) was 
shipped in 1892.. The annual average for the three 
years ending 1907 was 24,000,000 tons and for the three- 
year period ending 1917, 38,000,000 tons, out of a 
total of 70,000,000 tons, the vearly average consumed 
during the same period in the United States from all 
sources. The United States will annually need from 
all sources on the average for the three years ending 
1927, 101,000,000 tons; for the three-year period end- 
ing 1937, 124,000,000 tons and for the three-year period 
ending 1947, 129,000,000 tons. To produce her pro- 
portion of this ore the Mesabi must annually yield on 
the average for the three-year period ending 1927, 60,- 
000,000 tons; for the three-year period ending 1937, 
74,000,000 tons. Then, gentlemen, witness the aston- 
ishing result: The Mesabi will have passed the peak 
of her load and during the last three-year period end- 
ing 1947 she will be able to produce only annually 55,- 
000,000 tons. In other words, making allowance for all 
known ore reserves on the Mesabi and adding thereto 
500,000,000 tons for new discoveries, the maximum bur- 
den on the Mesabi Range will be reached in less than 
twenty years. When that day comes, indeed in antici- 


pation of it, the supremacy of Minnesota as an iron- 
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producing state will have passed unless something is 
done to change the situation, because furnace men in 
anticipation will seek supplies in the old ranges in 
Wisconsin and Michigan and in Sweden, Spain, Chile, 
Cuba, Brazil or elsewhere, and docks, plants and equip- 
ment will be permitted to wear out without new re- 
placements. 

And now a word about the ad valorem system of 
taxing iron properties in vogue in this state. Under 
the Minnesota law all real estate is valued at its true 
value, and then for the purpose of taxation is placed 
upon the tax books at 50 per cent of such value in the 
case of iron ore, 40 per cent in the case of city prop- 
erty, and 334 per cent in the case of farm property. 
Doubt has been expressed about the method employed 
in the various taxing districts of the state for ascer- 
taining the true value of property other than iron ore, 
but there can be no doubt as to the method employed 
to determine the value of iron ore. As to this class 
of property the data of all explorations, the results of 
test pitting and drilling, with accurate and complete 
blue prints, must be filed with the Minnesota Tax Com- 
mission, which submits the same to the School of Mines 
for a scientific determination of the tonnage and grade 
of the ore. The property is then assigned by the Tax 
Commission to a certain class, based upon the imme- 
diate or deferred availability of the ore deposit, and 
its value for taxation purposes ascertained by multi- 
plying the tonnage by the rate per ton fixed for ‘the 
class in which the property is placed. As a result of 
this system iron ore pays enormous taxes, in some cases 
as high as-60c. per ton on the average annual output of 
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the mine. And yet there are those who clamor for an 
added or super-tax in the nature of a tonnage tax on 
the ore as it comes to the mouth of the mine. 

I consider the present method of mineral taxation in 
Minnesota one of the greatest drawbacks to the main- 
tenance of the supremacy of Minnesota as an iron 
producer beyond the year 1940, for the following rea- 
sons: There are many strong magnetic attractions 
running parallel with and lying north of the Cuyuna 
and Mesabi ranges and extending to the Dakotas and 
the Canadian border. These and unexplored available 
land near the known ranges should be explored, and 
would be were it not for the fact that the finding of 
an orebody is penalized by the imposition of taxes too 
burdensome for individuals to carry. After diligent 
inquiry I cannot learn of a single drill now at work 
by private exploration enterprise seeking iron ‘ore in 
Minnesota. Individuals who now own iron-ore prop- 
erties which they have developed in the past are, unless 
they have large outside resources, forced either to be- 
come operators, in which case the price of their ore 
is fixed in Cleveland, and they have no chance, with- 
out transportation and furnace facilities, to make up a 
loss in operation, through profits on the pig iron or 
finished product—or they must dispose of their prop- 
erty to the large Eastern corporations. Thus all in- 
dividual initiative is throttled. Iron ore in Minnesota 
will be mined and removed as fast as possible while 
reserves in other states where taxes are less burden- 
some will be held for the future. These objections 
will all be made more evident if a tonnage tax is added 
to the present burdensome ad valorem taxes. 


The Address of J. E. Spurr 


The remarks of J. E. Spurr follow, in part: 

Some men are born eloquent, like Mr. Bradley Stough- 
ton; some, like Mr. Hoover, achieve eloquence; and some 
have eloquence thrust upon them. I do not belong to 
any of these groups, but of all I come nearest to the 
third. While we were plowing the placid waters of 
Lake Erie Stoughton came to me with a telegram in- 
dicating that our honored past president, Horace Win- 
chell, had some time before set sail for Alaska, and had 
designated me his literary, scientific, and post-prandial 
executor, appointing me his proxy to represent him in 
and for Minneapolis. I said to Stoughton, “Why did 
Winchell think I should represent Minneapolis?” “Oh,” 
he said, “It’s a very good choice; you could pass for a 
Swede anywhere.” I protested that I had not brought 
my dress suit. I have had a number of cards printed, 
addressed to myself, which I shall distribute after the 
exercises, and if you will put your name and address on 
one and send it to me I will mail you a picture of my 
dress suit. You can thereby assure yourself that I 
have a perfectly good dress suit, of the vintage of 1902, 
with additions of the Roosevelt period. 

Anyhow I have had some very pleasant experiences 
since then, that have partly compensated for the mental 
anguish I have suffered between then and the present 
moment. You know it is a very pleasant thing to be 
distinguished and popular. I attended the picnic at 
Eagle Harbor the other day, for example, and I noticed 
a lady regarding me with the greatest of interest. Fi- 


nally she spoke to me. “Would you mind,” she said, 
“stepping a little to one side? I want my little girl to 
see Mr. Hoover.” 

Now, as a personified proxy, how shall I represent my 
principal, Mr. Winchell? I am convinced that he did 
not designate me because of any personal resemblance; 
but possibly because I long ago spent a year in Min- 
nesota, saw and experienced intensively some of the 
rough and early days on the Mesabi Range, and was 
domiciled for a while in Minneapolis. He knew that I 
knew that Minneapolis is not a suburb of St. Paul. He 
remembered that at one time we both qualified among 
the champion bean eaters of the North Country. You 
know that is one of the hardships of New York, for 
anyone who was born near Boston and educated in 
Alaska, with a prep-school course in Minnesota: there 
isn’t a decent beanery in the whole town. They have 
an Engineers’ Club in New York, but I blush to say that 
you can’t get bacon and beans there. Not much like 
the old Palace Hotel in Tonopah, where they tried to 
put on style. They had a restaurant, bar-room and rou- 
lette game downstairs and six bedrooms upstairs. They 
had one waiter, who was a graduate of Oxford, and very 
punctilious. A stranger sat near me one day, and this 
waiter was altogether correct. “Yes sir. Dinner will 
be ready in a moment, sir.” And then, “Dinner is served 
sir. Will you take beans, sir?” ‘No, I don’t care for 
beans.” “In that case, sir, dinner is over, sir.” 

I confess that it gives me a peculiar satisfaction to 
be able to attend a function of this distinguished asso- 
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ciation of mining engineers in Minneapolis, and still 
more to visit once again the great Mesabi iron-bearing 
range. 

I shall not soon forget the Mesabi. And very par- 
ticularly do I remember Hibbing. Three of. us had 
made a reconnaissance as far south as Cloquet, and when 
we left the range the furthest place westward which had 
been cut out of the forest, so far as we knew, was 
Mountain Iron. Striking north from Cloquet late in 
the fall, with packsacks, we followed an Indian trail 
northward. About the time our grub gave out the trail 
ended in a little lake; and this lake was not frozen thick 
enough so that we could travel over it, so we started 
around it northward through fallen timber. It became 
very cold that night and we huddled around a fire most 
of the night to keep from freezing. Next day we un- 
expectedly came to a line which had been newly cut for a 
railroad, and following along it we discovered the town 
of Hibbing, which we had never heard of before. 

It was a wide-open town, half the population had 
typhoid and the other forty danced all night in the 
hotel. The saw and the hammer were going on very 
busily here; there was already a hotel. The hotel had 
two rooms: a combination bar and dance-hall down- 
stairs and a bedroom upstairs. One of our party lit 
out for the East and the other two of us took a bed in 
the bedroom and tried to sleep. There were a score of 


beds in the room and no doors and no lights; and as soon 
as we went to sleep the revelry started in the room 
below. There would be a dance, a round of drinks, a 
fight, another dance and so on indefinitely. Whenever a 
man got too drunk to dance he started for bed and 
climbed into the first bed at the head of the stairs. This 
happened to be ours—we kicked him out and he went to 
the next bed and crawled in with his boots on. Pretty 
soon the next man came up, and crawled into our bed, 
was kicked out, and came to anchor in the third bed. In 
the course of time the next one made the rounds of the 
first, second and third beds, and finally found peace in 
the fourth bed. It was not a quiet proceeding either, 
and when the dawn came the game was still going on and 
we had not closed an eye. 

We got up and traveled down the board sidewalk that 
was laid on top of the stumps, and we came to a house 
that a man was putting up for himself. He had one 
room finished off, and in the corner there was a pile 
of the nicest, loveliest shavings you ever saw. We 
asked him how much he would charge to let us spread 
our blankets on these shavings, and he said, “Go ahead.” 
The weather was zero, but I never saw a hotel that 
looked more luxurious to me. Looking at it now, how- 
ever, I can say to you gentlemen from Hibbing, if there 


are any here tonight, that I don’t like your hotel accom- 
modations. 





Mr. Hoover’s Address 


the American Institute of Mining and Metal- 
lurgical Engineers, at the Curtis Hotel, Minne- 
apolis, on the evening of Aug. 26, was in full as follows: 


The time has arrived in our national development 
when we must have a definite national program in 
the development of our great engineering problems. 
Our rail and water transport, our water supplies for 
irrigation, our reclamation, the provision of future fuel 
resources, the development and distribution of electrical 

‘power, all cry out for some broad-visioned national 
guidance. We must create a national engineering sense 
of provision for the nation as a whole. If we are to 
develop this national sense of engineering and its rela- 
tions to our great human problems it must receive the 
advocacy of such institutions at this. 

We, together with our sister engineering societies, 
represent the engineers of the United States. It is our 
duty as citizens to give voice to those critical matters of 
national policy which our daily contact with this, the 
fundamentally constructive profession, illuminates to us. 
Just as our medical associations voice the necessity of 
safeguards to national health; as the bar associations 
safeguard our judiciary, so the engineers should 
exert themselves in our national engineering policies. 
We have none, but we need some, or the next generation 
will face a lower instead of a higher standard of living 
than ours. 


Hee an HOOVER’S address at the banquet of 


Must Co-ORDINATE DEVELOPMENT 


The development of our transportation, fuel, power 
and water under private initiative has been one of the 


stimuli that have created the greatness of our people. 
It has been easy to compass when the problems were 
more local and filled with speculative profits. There, 
however, arises a time when this haphazard development 
must be co-ordinated in order to secure its best results 
to the nation as a whole. This system has given us a 
50 per cent result; if we are to have 100 per cent we 
must have a national conception and national guidance. 
This last 50 per cent involves problems beyond indi- 
vidual initiative alone. 

Not only is individual initiative insufficient because 
the problems involve political, financial, interstate 
matters beyond corporate ability, but we have, with 
practically unanimous consent of the country, adopted a 
policy of the limitation of profits in the operation of 
public transportation and power and some other util- 
ities, and through the pressure of public opinion we are 
rapidly coming to a limitation of profit in the develop- 
ment of other large sections of national resources which 
tend to become natural monopolies. While the limita- 
tions of these profits makes for public good, on the other 
hand they also militate against individualistic develop- 
ment of national resources and necessitate the co-opera- 
tion of the community as a whole to secure initiative 
for wider development in the national sense. 


CONSERVATION IS NATIONAL CONCERN 


Certain of our national resources have always been in 
national ownership, such as waterways. Certain others, 
such as reclamation, irrigation, distribution of water for 
power, are rapidly coming under Government control. In 
others, such as timber, coal, and oil, the possible exhaus- 
tion brings their conservation or provision for the 
nation’s future into national concern. In our railway 
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problem national action has until recently been directed 
wholly to limitation of profits. Latterly it has under- 
taken to regulate wages and give some small recognition 
to the necessity of equipment. But microscopic atten- 
tion has been given to the greater problem of how to 
get more transportation, to get it so organized as to 
secure real economic operation in its broad sense. 

We have a long list of such problems. Some of these 
have been discussed before the Institute on previous 
occasions. I may refer to our discussion of eastern 
bituminous coal. During the past year the Institute 
undertook to look into the economic situation of this 
industry as a national whole. It was demonstrated to 
be the worst functioning industry in the country. Owing 
to seasonal and other irregularities of demand, the 
average term of employment in the bituminous industry 
_is less than 190 days per annum. If this industry could 

be operated a normal work year 125,000 men could be 
turned to other production. It is an industry in which 
30 per cent more capital is invested than would other- 
wise be necessary. The cost of coal to the consumer 
and the risks to the operator are greatly increased, and, 
above all, it presents a great human problem fraught 
with all the terrible misery and strikes and justified dis- 
content that flow from intermittent employment. 


SOLUTION BEYOND INDIVIDUALS. 


I am not proposing nationalization of the coal mines; 
far from it. What is required is that we should realize 
that with our necessary social view of prohibition of 
combination there remains a national problem beyond 
the solution of any individual coal operator or any group 
of operators. It must have national guidance and 
naticnal plan for its solution, a co-operation of great 
consumers, railways, operators and miners—but what 
individual operator can do this? 

In respect to our coal supplies again, if we would look 
forward to the next generation, we have a problem of 
conservation of immense importance. In this connec- 
tion, it has been ably proposed by our members that the 
national government should co-operate in investigating 
the possibilities of the establishment of a great electrical 
trunk line throughout the great power consuming dis- 
tricts of the northeast, and that we should feed into 
this great power road power generated at the mines and 
available water sources, drawing from it at every 
town and city. The consummation of this project means 
cheaper power to all consumers. It means a great econ- 
omy in consumption of coal. It means more regularity 
in output. It thus means greater ability to compete in 
world manufacture. It means great relief to the rail- 
ways from expansion. It means an increased standard 
of living and a decreased cost of living to a very large 
section of our population. We have again much such a 
problem in providing adequate power resources upon the 
Pacific Coast, where today hundreds of thousands of 
acres of fertile land are practically non-producing for 
lack of pumping power. 


MOUNTAIN WATER STORAGE PROBLEMS 


Of other problems akin to this, we are confronted 
throughout the west with the fact that a large portion 
of our average low water supply is already under engage- 
ment for irrigation and power. The time has come when 
that expansion of the land available for cultivation, or 
into more intensive cultivation, is a factor of mountain 
storage of water to increase our stream flows in the 
low season. We have thus a storage problem on a scale 





we have not hitherto dreamed of, and, again, it is a prob- 
lem involving co-operation in financial, economic, distri- 
bution, navigation—interstate questions, in which indi- 
vidual initiative must have the assistance of the com- 
munity. 

Another series of such problems lies in our oil sup- 
plies. If we are to have a mercantile marine and to 
maintain our navy on a basis of equivalent efficiency 
with foreign navies, if we are to maintain the 
development of the gas engine—the greatest lift in our 
standard of living and saving of labor in fifty years— 
we are confronted with the necessity of securing addi- 
tional oil supplies from outside our own boundaries. 
Our own supplies, so far as now known, do not repre- 
sent twenty-five years at our present rate of consump- 
tion. The Institute many months ago was the first to 
give warning to the Federal Government of the gradual 
absorption of all of the oil sources of the world by other 
great powers, and that within a short time we should 
be dependent upon the good will of those powers for 
our necessary oil supplies. No private individual can 
compete with foreign governments in the measures that 
they are adopting to hog the resources of the world. 
This problem again is an engineering problem that 
requires more than private initiative. 


TRANSPORTATION TAX HEAVY 


A problem of even more pressing importance than 
these is the whole question of transportation. Our 
inability to move the commodities which we create is. 
stifling production. It is increasing the cost of distri- 
bution and has placed a tax on the American people in 
decreased production and increased cost of distribution 
greater than all the taxes imposed by the war. 

We have today in Minneapolis ample proof of the 
frightful cost imposed on the farmer, consumer and 
public. There is a premium over freight cost from 10 
to 20c. a bushel for wheat at the mill door compared to 
wheat in the elevator a few hundred miles away, solely 
because cars are not available. Either the farmer is 
losing the amount or the consumer is paying it. Fur- 
thermore, to carry the picture further, the railways, 
in endeavoring to remedy this, are diverting cars from 
the lumber industry. Already certain mills are par- 
tially closed; men are thrown out of employment in 
the mills and in the building trades. Is this not a 
price in human misery and national efficiency that war- 
rants some national concern? It is a problem that does 
not lie alone in expansion of railway facilities. It lies 
also in the proper expansion of waterways and their co- 
ordination with the railway transportation of the 
country. 


CONGRESSIONAL WASTE 


We have been dabbling in the improvement of water 
transportation of the United States for 100 years, and 
so far as I know never yet have we considered it as 
a problem requiring complete co-ordination of the entire 
transport problem for the whole country. We have 
spent enough money improving useless creeks to have 
made several competent waterways. Every Congres- 
sional district in the United States has looked for 
appropriations for carrying mud-from one hole to an- 
other as their proper participation in the national plun- 
der. They have never considered that the taxes taken 
from the people as a whole should be devoted to those 
points that will benefit the people as a whole. 
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One result of the policy pursued has been that our 
waterways have been so badly handled that they have 
not been able even to compete with the railways, and 
today, with an enormous increase in railway rates, we 
find ourselves utterly unable to handle the great bulk 
commodities of the country at the possible lower charge 


over our waterways. The opening of the St. Lawrence 
to ocean-going vessels means 5c. a bushel to every 
farmer in ten states. Likewise, of no less importance 
to the people of the entire country are our internal 
waterways. 

These projects have a simple result in the engineer’s 
mind: they make greater production possible with less 
human effort; they increase the standard of life; they 
provide for our children. All these problems are much 
akin, and the time has come when they need some 
illumination, guidance, and co-operation in their solu- 
tion from the Federal Government. Nor do I mean a 
vast extension of Federal bureaucracy in Federal owner- 
ship. If, in the first instance, through an agency of the 
central government, we could have an adequate study and 
preparation of plan and method made of these prob- 
lems of engineering development over the next fifty 
years, viewed solely in their national aspects, we would 
have taken the first step toward the adequate provision 
of an increasing standard of living and a lower cost 
of living for our descendants. 





The second step is to determine that our government 
will be a government of co-operation, limiting profits 
surely, but holding to individual initiative as the single 
hope of human development. In order that we shall - 
have some central roint in the Federal government where 
these problems may be adequately considered, from 
which they can be ventilated for the verdict of public 
opinion, where the business brains of the country can 
be called into conference and co-operation with the 
government, and therefore with the people, the engi+ 
neers of the United States have proposed time and 
again that a Cabinet department should be establishéd 
in Washington, either new or to replace the Interior 
Department, to which should be assigned the whole 
question of public works, 

You are familiar enough with the advantages of 
such a department from an everyday administration 
point of view, and enormous saving to the government 
from the duplication or competition of the six or seven 
departments now engaged in engineering construction 
work of this character, but on this occasion I wish to 
call your attention to the fact that such a department 
has become an essential from the point of view of proper 
consideration and presentation to the American people 
of these broader national engineering problems, upon 
which the next generation must depend if our country 
is to march forward. 


Duluth and the Mesabi Range 


8 and the visitors were met by members of the 

Engineers’ Club of Northern Minnesota, under 
whose auspices the entire trip of the Mesabi Range was 
made. A. Tancig, president of the club, was in general 
charge of the arrangements, and the various committees 
were headed by members. The carrying out of all the 
details was characteristic of the way Minnesota people 
have of doing things, and the entertainment arranged 
was complete in every particular. 


Ts: special train arrived at the Leonidas mine at 


THE LEONIDAS CONCENTRATOR 


At Leonidas the party was joined by a number of the 
officials of the Oliver Iron Mining Co., who made the 
trip from Duluth by special train. Among these were 
J. H. Hearding, George D. Swift, and also E. E. Hunner, 
of the M. A. Hanna Co. As soon as the crowd was 
assembled parties were made up and the visitors were 
taken through the Leonidas concentrator. This plant 
has a capacity of 2,500 tons per ten-hour shift and has 
a total rated motor capacity of 992 h.p. The water 
is supplied from Manganika Lake, one mile from the 
plant, through 12-in. spiral riveted pipe by two 8-in. two- 
stage centrifugal pumps. The pumps have a capacity 
of 1,600 gal. per minute each, and are driven by 150- 
hp. motors. The washing is accomplished by means 
of a 35-ft., Hutch type, Allis-Chalmers log washer oper- 
ated by a 50-hp. motor. From the washing plant the 
visitors were taken by automobiles to Virginia, where 
an inspection of the Virginia: & Rainy Lake Lumber 
Co.’s mill was made. This mill boasts of being the larg- 
est white-pine mill in the world, and has a capacity of 
one million feet per day. 


Before returning to the special train, which was © 
temporarily parked near the headquarters of the Oliver 
Iron Mining Co. at Virginia, several of the members of 
the party visited the neighboring mines. At the Missabe 
Mountain mine, one of the 350-ton steam shovels was 
seen in operation. Dump cars which are operated by 
compressed air and have a capacity of 20 cu.yd. are 
used here on stripping operations. At the Alpena mine 
the visitors had an opportunity to see an open pit in its 
last stages, for here all of the steam-shovel work has 
been completed and the little ore remaining is being 
removed through the shaft. 

Some of the members motored east to Babbitt, where 
the Mesabi Iron Co. is erecting a mill for concentrating 
and treating low-grade iron ores on the Eastern Mesabi 
Range. The initial unit of the plant under construction 
will have a capacity of 3,000 tons of ore per day, and 
it is estimated that about three million dollars will be 
spent in the erection of the plant and the establishment 
of the town site.. The work is in charge of W. G. Swart, 
and the construction is being done by the Minneapolis 
Steel & Machinery Co. 

The greater number of the visitors were taken to the 
western portion of the Mesabi Range. The first stop 
was made at the Wabigon mine, where a 300-ton elec- 
trically-operated shovel was in operation. At the Shen- 
ango mine the visitors were treated to a little excitement 


.in the form of blasting. A number of blasts were shot 


off, which demonstrated the methods generally used in 
open-pit practice. It was impossible to include in the 
itinerary a trip to the Buffalo pit, as originally planned, 
owing to some of the delays which had been incurred en 
route. 
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Upon reaching the Oliver headquarters at Hibbing the 
visitors boarded flat cars and were taken through the 
Hull-Rust, Mahoning, and Sellers mines. During this 
trip the engineers had ample opportunity to view the up- 
to-date methods which are used in open-pit practice. All- 
steel air-dump stripping cars of 20- and 30-cu.yd. capac- 
ity are used; and 91-ton steam shovels, having 44 to 
5-cu.yd. dippers, which have a capacity of 9,000 tons per 
ten hours, as well as 350-ton shovels, having 8 cu.yd. 
dippers, which can move 10,400 tons per ten hours, were 
seen in operation. The tracks are laid in 30-ft. sections 
by a wrecker, the ballasting is done by means of a clam- 
shell, and the ties are tamped into place by gasoline- 
driven air tampers. On the stripping dumps the tracks 
are shifted by means of wreckers and track-lifters, and 
the dumps are leveled by spreaders. 

Returning from the pit, members of the party were 
driven to Bennett Park, where an elaborate lunch had 
been prepared, and this was followed by a band concert. 
‘Afterward, the ladies of the party were taken to the 
Public Library and there inspected the building which 
embodies features seldom seen in mining communities. 
In addition to an excellent library there is a complete 
stage equipment; a model flat, completely furnished, is 
on exhibition, and other features which encourage a 
community spirit are in evidence. 


THE TECHNICAL SESSION 


The technical session, which was held at the Lincoln 
High School, was presided over by W. G. Swart. The 
first paper, “Utilization of Titaniferous Iron Ores,” by 
J. A. Heskett, was presented by title only, and no dis- 
cussion followed. “Casting and Molding Steel Ingots” 
There was a 


was read by the author, Emil Gathmann. 
little discussion following this, but it was largely on the 


use of castings. Secretary Stoughton stated that the 
presentation of the papers of the evening was perhaps 
out of order, considering the fact that there was little 
of interest to the iron-ore miner, but there had been, 
he said, no papers offered from that section for this 
year. He expressed his appreciation of the excellent 
arrangements which had been made by the Engineers’ 
Club of Northern Minnesota for the reception of the 
A. I. M. E. Following the presentation of the paper, 
“The Acid Bessemer Process,” by Richard S. McCaffery, 
there was some discussion by Mr. Stoughton and Prof. 
Joseph W. Richards. The last paper, “A New Occur- 
rence of Proeutectoid Ferrite,” was commented on 
briefly by the author, Charles Y. Clayton, and was dis- 
cussed at some length by E. E. Thum, of Chemical and 
Metallurgical Engineering. Following this session an 
athletic program was held at the armory. 

During the small hours the special was moved from 
Hibbing to Coleraine, and immediately after breakfast 
the visitors were taken on flat cars to the Canisteo pit, 
where part of the ore now being treated at the Trout 
Lake concentrator is being mined. They were then 
taken to the concentrator. The Trout Lake concentra- 
tor has a capacity of about 20,000 tons per day, with 
all units operating. The machinery is arranged in five 
units, each complete and capable of independent opera- 
tion. Each unit consists of the following: 

One crude ore bin and one bar grizzly. 

One 20-ft. conical revolving trommel with 2-in. open- 
ings. , 

One picking-belt, to receive and convey the trommel 
oversize to the concentrate bin. (The taconite chunks 
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are picked off the belt by hand and dropped into a rock 
bin.) 

Two 25-ft. log washers, one on either side of the trom- 
mel to treat the trommel “throughs,” discharging a 
product into the concentrate bin. 

Two chip-screens, one for either “log,” receiving “log” 
overflow. 

Two settling tanks receiving chip-screen “throughs.” 

Two 18-ft. “turbos” (small log washers to treat 
fines), receiving the tank settlings, discharging a eon- 
centrate directly into the concentrate bin. 

Four settling tanks receiving the overflow from turbo 
and first settling tanks. 

Twenty Overstrom tables, arranged in two rows of 
ten each, to treat the settlings from the four settling 
tanks just mentioned. 

Eight Frenier spiral sand pumps (four primary and 
four relay), to pump the table concentrates to dewater- 
ing tanks from which they discharge directly into the 
concentrate bin. 

At 10 a.m. the party took the special train which had 
been switched to the tracks at the lower end of the 
concentrator, and at 1 o’clock Duluth was reached. Im- 
mediately upon the arrival of the train representatives 
of the Engineers’ Club of Duluth assigned various par- 
ties to several optional trips, all of which were well 
attended. 

At 5 all the parties were on the steamer “Rotarian” 
for an excursion through the beauties of Duluth Harbor, 
with its various industrial monuments. This trip took 
till nearly 9 o’clock, and was the occasion for a general 
final fraternizing in the spirit which marked the whole 
meet. A choice of box luncheons was served, a “Mining 
Lunch” and a “Metallurgical Lunch.” The former was 
the more substantial, though the latter was more delicate 
and with a couple of extra frills. The State Geologist 
of Wisconsin, who disappeared with eight “Metallurgical 
Lunches,” established the further formula that eight 
metallurgical lunches equal one geologist’s lunch. 

On landing the party split, some to return to Chicago 
at 9 p.m. by special train, on which the same perfec- 
tion of arrangements was observed, and part to return 
to Buffalo by the Lake steamers. 

The smoothness of the arrangements and the conduct 
of the whole trip of the Institute in the Lake Superior 
country was evidently largely due to the energy of the 
able Secretary of the Institute, Bradley Stoughton, 
and his well-chosen aide, J. T. Breunich. 


THE “HAND BOOK OF MINING” 


A write-up of the A.I.M.E. trip would be incom- 
plete unless some mention were made of the various 
programs which were prepared by the local committees 
at each point. These were, in every case, most elab- 
orate and represented painstaking preparation on the 
part of those who had the work in charge. Of intense 
interest was the “Handbook of Mining,” which was pre- 
pared jointly by Alexander N. Winchell, the Engineers’ 
Club of Northern Minnesota and the Duluth Engineers’ 
Club. The book consists of 260 pages, is well illustrated 
with photographs and maps, and contains a wealth of 
data concerning the districts visited. These were dis- 
tributed at Buffalo as the party were starting on the 
Lake trip. Covering every phase of mining, milling, and 
metallurgy in the Lake Superior district, in addition to 
other facts, the book proved to be a veritable Bedaeker 
and was in constant use as a reference. 
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Mining Methods and Costs at the 
United Verde Mine 





By H. DeWrrr Situ, E. M., Jerome, Ariz., and W. H. SIRDEVAN* 


HE mine operated by the United Verde Copper 

Co. is situated near Jerome, Ariz., at an elevation 

of approximately 5,500 ft. above sea level. From 
the time of its location, in 1876, until its purchase by 
Senator W. A. Clark, of Montana, in 1889, the United 
Verde mine was worked on a small scale, and shipments 
of high-grade gold-silver ore were made from the sur- 
face workings. The approximate total amount of ore 
mined up to the end of 1918 is 8,200,000 tons. The 
production of the five years, from 1914 to 1918 inclusive, 


represents 40 per cent of the total mine ore production.. 


For the convenience of smelter operation, the ores 
mined are divided into four classes, each of which must 
be handled separately in all mining operations. In 
addition to these ores, a small amount of precipitate is 
recovered from the copper-bearing mine waters and 
shipped directly to the smelter. All present exploration 
and development work, stoping methods, tramming, 
hoisting, and ventilation systems, are planned with the 
definite purpose of providing and maintaining an under- 
ground production of 3,000 tons of ore per day, with the 
possibility of a further increase to 4,500 tons per day, 
if mine and market conditions should warrant this 
additional output. 

To maintain an underground production of 3,000 tons 
of ore per day, it is necessary to develop 100 ft. in 
depth every year, and to drive 25,000 ft. of drifts and 
raises for exploration and development work. During 
the last few years, an average of thirty-four tons of ore 
has been developed per foot of development work. This 
high figure has been due to the character of the ore- 
bodies, which are large, persistent, and concentrated 
within a relatively small area. This advantage is partly 
offset by a high average cost for all exploration and 
development. 


WORKING THREE SHIFTS, BUT A FOURTH NOW 
BEING CONCRETED 


At present there are three working shafts at the 
United Verde mine. These are called No. 3, No. 4, and 
No. 5. <A fourth shaft, No. 6, is being concreted and 
should be in operation by December, 1920. 

The most economical interval between levels has been 
found to be 150 ft. 
portionately the cost of level development per ton of ore 
mined. In mining under a filled stope, it is necessary to 
extract three or four floors directly beneath the level by 
the use of square sets, a more expensive mining method 
than the horizontal cut-and-fill method generally used for 
the remainder of the stope. With a level interval of 100 ft., 
approximately 20 per cent of the total ore must be mined 
by the square-set method, whereas the corresponding 
ratio is only 15 per cent when the level interval is 150 ft. 

A 200-ft. level interval (1,000 ft. to 1,200 ft.) was 
found unsatisfactory. The increased cost for raise 
development, the high cost for maintenance of the ore 
chutes in the stopes, and the necessity of providing a 
sublevel for development halfway between the two 
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levels, more than offset any advantage gained by using 
the longer lift. 

On account of the difficult drilling ground at this 
mine, it has. proved economical to place all drilling 
operations under the supervision of one engineer. His 
duties may be enumerated briefly as follows: (1) To 
keep a detailed record of all drills underground and to 
see that they are kept in the best working condition; 
(2) to test new types of drills as they are received from 
the manufacturers; (3) to record and analyze the work 
accomplished by the drill bits; (4) to see that the type 
of round best adapted to the class of ground being 
Grilled is used in all develonoment work; and (5) to 
carry on experimental work relative to air pressures, 
hose, hose connections, valve designs, and other operat- 
ing factors, 

Formerly the bottom cut was used exclusively, whereas 
in the present practice the pyramid cut is standard for 
all drift rounds from a clean set-up. The bottom cut 
is still used whenever it is necessary to set up a cross- 
bar before the drift has been cleaned out, as it requires 
the drilling of only two or three holes from the lower 
sét-up. 


DIAMOND DRILLING 


Diamond drilling at the United Verde mine serves 
two purposes: long ‘holes are drilled to determine the 
different geological formations, and massive sulphide 
areas are developed and blocked out by numerous short 
holes. It has been found that the diamond-drill cores 
from schist areas cannot be relied on for accurate data 
on the mineralization. Consequently, the drill is used to 
locate and determine the size of schist areas, and the 
actual development is performed by drifts and crosscuts. 
The assays of.cores from the massive sulphide areas 
have been found to check closely with subsequent drift 
development work. For this reason, and because of the 
high cost of drifting in such areas, exploration of the 
massive sulphide areas and the delimitation of the 
boundaries of large sulphide orebodies are usually done 
by diamond drilling. 


STOPING 


The stoping methods and their relative importance are 
given in the accompanying table. The relative impor- 
tance of these methods is rapidly changing at this time 
(December, 1919). 


STOPING TONNAGE AT UNITED VERDE MINE, 1918 





Dry Tonnage Per Cen 

Method of stoping: Mined of Total 
Nn CUI oo os oon soe ccecieswceeuneas 468,000 58.5 
III oo ccxs dw cdiecccdiwevcacsdeeave 11,200 1.4 
I NE ios ds odd awa ste wentnaeccwatans 68,000 8.5 
COI II 6 doao oi cud ic dceaasuncs undoes 117,000 14.6 
CH 75a fo tenens Scar cdduxnsiaesdwadenes 136,000 17.0 
PRU Akda bet bonicknn Ghaue ew aeadnes a dede 800,200 100.0 


Glory-hole mining will be abandoned in favor of 
open-cut steam-shovel mining early in 1920. No 
ground has been developed recently on the lower 
levels that will permit the use of shrinkage methods. 
Consequently, in future work, horizontal cut-and-fill and 
square-set will be the chief methods employed in under- 
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ground mining, with subordinate use of the incline 
cut-and-fill method where applicable. A system of 
shrinkage stoping with pillar caving will be used for a 
converter orebody in quartz porphyry. 

Shrinkage stopes are used only in hard ground in 
massive sulphide areas. The shrinkage method shows a 
lower cost for timbering and waste filling than any other 
method used, and, in addition, permits the accumulation 
of a large reserve of broken ore. 

The incline cut-and-fill method has been used on a few 
narrow orebodies, where one wall was too weak for the 
application of the shrinkage method and where there 
were no diorite dikes cutting through the orebody. 


STEAM-SHOVEL MINING 


Most cf the orebodies above the 500-ft. level are at 
present bulkheaded and inaccessible on account of mine 
fires. As the ground in this area was generally badly 
fractured, 
By the use of the plenum system of forcing air under 
pressure into the fire stopes, it was found possible to 
mine this ore, but only at an extremely high cost. The 
present plan, now under way, is to strip a total of 
14,000,000 cu.yd. overburden and complete the mining of 
all the orebodies of the mine to the 500-ft. level by 
open-pit steam-shovel methods. It is estimated that 
approximately 5,000,000 tons of direct-smelting ore will 
be recovered to this depth. This is equivalent to one ton 
of ore recovered for each 2.8 cu.yd. of overburden 
removed. 


Modern Commercial Explosives 


And Their Uses 
By A. J. STRANE, E. M.* 


Tamaqua, Pa. 

XPLOSIVES may be classified as those that burn 

and those that detonate. Explosives of the first c'ass 
include black, blasting, and smokeless powder, and ar2 
broadly known as low explosives, or propellants, because 
they merely burn and do that comparatively slowly. 
Their action is as if some power behind the projectile or 
other material were exerting a shoving, or pushing ac- 
tion. The high, or detonating explosives produce a 
smashing or shattering effect upon the material. 

In using military explosives of the propellant class, 
the breach of the gun, or cannon, is proportioned to hold 
the pressure, so that the projectile will be blown out. 
Exactly the reverse is true in commercial work; then 
it is the “breach” or the hole that is to be broken. 
Therefore, the projectile and the explosive that will 
rupture the largest “breach” possible are chosen. With 
the high explosives, it is easy to break out the breach, 
but with some of the low explosives it is necessary to 
plug up the muzzle very carefully before shooting. 

Doubtless the use of incendiary mixtures of oxidizing 
and combustible materials led, in the thirteenth century, 
to the perfection of the mixture which is practically the 
same as our commercial black blasting powder of today. 
About 600 years later, nitroglycerine was discovered, 
but for years its great potential energy could not be 
used, because, in its liquid state, it could not be safely 
handled or transported. The accidental discovery that 
kieselguhr would absorb, and hold fairly well, three 
times its own weight of nitroglycerine, however, made 
it available. 
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“Guhr dynamite,” as the combination nitroglycerine 
and kieselguhr was termed, was soon displaced by 
dynamites having an active base, such as wood pulp and 
other carbonaceous combustible materials. These do 
all that kieselguhr will do, and, in addition, increase the 
chemical reaction and add materially to the effectiveness 
of the blast. 

An accident is said to have led to the discovery that 
guncotton will cause the solidifying or gelatinization 
of nitroglycerine under certain conditions. This dis- 
covery gave us “blasting gelatine,” which is taken as 
the standard for 100 per cent explosive, as its composi- 
tion is practically 92 parts nitroglycerine and 8 parts 
guncotton, with a small amount of antacid, 

The commercial explosives of today are: Nitro- 
glycerine; blasting gelatine; straight nitroglycerine 
dynamites of various strengths; straight nitroglycerine 
gelatines of various strengths; extra or ammonia 
dynamites dnd gelatines of various strengths; low- 
freezing explosives of the above grades; permissible 
explosives, or coal-mine powders, of various strengths 
and physical properties; miscellaneous explosives, having 
special advantages for special work; non-freezing or 
non-nitroglycerine explosives; and black blasting powder 
of various sizes. 


Hoisting Equipment at Utah Apex 
Mining Co. 
By J. A. NORDEN AND A. R. WILLSON* 
Bingham Canyon, Utah 
HE hoisting equipment of the Utah Apex Mining 
Co. is capable of handling about 1,200 tons per day. 


It has not been worked to capacity, but 600 to 700 tons, 
together with men and materials, have been handled in 


‘two shifts without great effort. 


A Nordberg engine of the double-drum, geared type, 
designed for a 10-ton load, including rope, at a speed of 
1,500 ft. per min., is used. The drums are 7 ft. in 
diameter, with a 54-in. face, and have a capacity of 
3,000 ft. of 14-in. rope. The hoist is operated by a 
500-hp. 16-pole, round rotor, 450-r.p.m. motor, which 
drives through a single reduction of 129 to 19. Speed 
is regulated by the variable resistance of a rheostat of 
the liquid, weir-control type. A sodium-carbonate solu- 
tion is used as a conductor. 

The current supply is three-phase, 60-cycle, 44,000- 
volts, which is stepped down to 2,300 volts by a set of 
three 250-kva., outdoor-type transformers. From the 
transformers, the 2,300-v. lines are carried to a bus 
and switchboard in the hoist room. The average load 
for starting a loaded skip is about 300 amp. for a few 
seconds; afterward, the full-speed running current is 
75 to 125 amp. The hoist is controlled by three levers 
on the operating platform. 

At the present time mining operations are in prog- 
ress on the 100-, 1,150-, 1,300-, 1,500-, and 1,800-ft. 
levels. Three classes of material are produced on most 
of the levels: First-class or direct-smelting ore, second- 
class or milling ore, and waste. Hence, it was necessary 
to provide for handling at least two kinds of material 
simultaneously at the shaft. The 100-ft. level, being 
as adit, has its own waste dump, but some waste 
is hoisted to the surface from all of the other levels. 

The ore pocket cut on the lower levels is divided into 
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two parts by a reinforced-concrete wall. The ground is 
hard, requiring no timber, and a small pillar was left 
between the main storage pocket and the shaft. Below 
the storage pockets are measuring pockets which hold 
one skip load. The top of the storage pocket is covered 
by an 8-in. grizzly made of 30-lb. rail. On the 100-ft. 
level, owing to soft ground, it was necessary to build 
the entire pocket in direct connection with the shaft. 
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directly over the skip box, leaving only enough room 
for the latter to work freely. This arrangement would 
interfere with loading; therefore the floor was made 
in four sections, hinged so that it can be folded back 
when rock is being hoisted. The floor is of -in. plate 
and is supported by 4 x 4-in. angles, which are bolted 
to the bail and braces. When men are being hoisted 
or lowered, dcors are used. 
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MOTOR AND REDUCER 
HUNG UNDER BELT 


STEEL HEADFRAME, SKIP DUMP, HOPPER AND CONVEYORS FOR WASTE DISPOSAL 


All ore is dumped at what is known as the 900-ft. 
level dumps. From here it goes through chutes to the 
large receiving pockets of the 100-ft. level. Reinforced 
concrete was used, as the ground would not stand with- 
out support. 

A belt conveyor transports the waste from the hopper 
at the skip dump to the edge of the waste pile. Because 
of the steep slope of the hillside at the shaft collar, the 
waste dump is inclined to creep, especially during the 
spring thaw. Therefore, a continuous stationary con- 
veyor would be impracticable, and two conveyors were 
used. The first, which takes its feed from a pan feeder 
under the skip-dump hopper, is of the stationary type 
and was extended as far from the shaft as was deemed 
safe, about 40 ft. The main members of the frame- 
work for this conveyor are anchored to the concrete 
walls of the pit, making it practically self-supporting. 
The second conveyor is of the swinging-boom type, and 
has steel framework, which is suspended from a bipod. 
The lower end is hinged on especially designed bearings 
on a turntable under the head pulley of the first con- 
veyor. This construction not only makes the conveyors 
independent of the sliding dump, but, as the boom may 
swing in an arc of about 90 deg., the total capacity of 
the piling system is greatly increased. The conveyors 
are operated with 5-hp., 440-volt, 3-phase, 60-cycle, 
induction motors, rated at 1,700 r.p.m. 

The headframe contains no particulariy new features. 
It is a sturdy well-built affair, but is not high enough 
for present purposes. An additional 10 or 15 ft. clear- 
ance over the skip when it is in dumping position 
would be desirable. 

The skip and cage are combined. On account of the 
low headframe, it is necessary to put the cage floor 







Side Elevation 


AT PARVENU SHAFT 


The capacity of the skip box is about 70 cu.ft., or 
43 tons of ore. The total weight of the skip and cage 
is about 5,000 lb. 


Standardizing at North Butte Mining Co. 
By ROBERT LINTON* 


This paper deals with the work that has been carried 
on for over three years by the management and staff 
of the North Butte Mining Co. in an effort to standard- 
ize mining methods, to eliminate lost motion in the 
operating organization and to improve the efficiency of 
the individual workman. 

Such items as the selection of machine drills and 
equipment, the proper type of drill, steel, ventilating 
equipment, ore handling, drill rounds and timbering 
were given special attention in order to ascertain the 
correct method of work and use of equipment. All sorts 
of experimental efforts were expended in the desire to 
determine the best method of performing any particular 
task. The studies developed some features which it is 
believed are new. 

The paper is replete with tables and illustrations 
showing the basis of the results obtained and the appli- 
cation of the principle of standardization to some spe- 
cial problem. The human factor is given its share of 
importance, and time studies were made of drilling, 
timbering and other operations so as to form an intelli- 
gent basis for rating a day’s work. 

Regular instruction in promoting efficiency in under- 
ground work is carried on and shift bosses are trained 
“from the ranks.” 
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HEADFRAME AT CONCRETE LINED SHAFT OF CHIEF CONSOLIDATED MINING CO. 


Concreting the Chief Consolidated Shaft 
At Eureka, Utah 


Work of Lining Carried on Simultaneously With Sinking and Was Done in Stages of 50 to 
60 Ft., According to the Nature of the Ground—Average Advance, 61 
Ft. Per Month—Precast Dividers Used | 


By R. D. GARDNER 
Foreman, Walter Fitch, Jr., Co. 
Written for Engineering and Mining Journal 


HE use of concrete in the construction of mine 
shafts has become more and more extensive dur- 
ing the last decade. The apparent permanency 

and safety from fire, together with the low upkeep, have 
done much to stimulate such shaft construction through- 
out the mining districts of the world. 

At the Chief Consolidated mine in Eureka, Utah, 
2,000 ft. of shaft was to be constructed through a soft 
monzonite porphyry, so the main problem was to use 
- ‘material and construction capable of holding the heavy 
swelling ground. The shaft has three compartments, 
4 ft. 2 in., 4 ft. 2 in. and 6 ft. 1 in., respectively, in 
width. It was decided to concrete and carry the con- 
creting and sinking along, as far as possible, at the 
same time. 

Villadsen Brothers, engineers and contractors of Salt 
Lake City, worked out the concrete plans and specifi- 
cations and did the precasting and mixing. The Walter 
Fitch, Jr., Co., shaft and tunnel contractors, performed 
the sinking and concrete construction. 

Through the first 50 ft. the shaft sets were replaced 
by inside forms and a solid wall of concrete was poured. 
This was necessary because for that distance the por- 
phyry was very loose and so affected by surface con- 
ditions that any other construction would hardly have 
sufficed to hold the ground. For the remaining distance 
a wall of reinforced concrete 8 in. thick was constructed. 
This wall was braced every 10 ft. by allowing the con- 
crete to extend to the ground for a thickness of 5 ft. 
from the sides and ends. It was supported by a solid 
bearer, or support collar, constructed at intervals of 
100 ft. The bearer consists of a heavily reinforced 
panel of concrete completely surrounding the shaft and 
running out for 5 ft. into special hitches cut in the 


country rock on each side of the shaft. It is designed 
to hold about three times the weight of the concrete 
resting on it; thus providing for any local disturbance 
of the country rock itself. 

As sinking progressed, 6 by 6-in. wall plates, centers 
and end pieces, with 4 by 6-in. posts, were hung every 


24 ft. and blocked in the usual manner. These were 
tightly lagged and served as the outside forms for 
the concrete. The work was done in stages averaging 
from 50 to 60 ft., according to the nature of the ground 
and dependent entirely on the length of time the out- 
side forms would hold the ground without being pushed 
out of alignment. As soon as stress was detected sink- 
ing was discontinued, inside forms were placed, and 
concreting was begun. Thirty-five feet was the shortest 
stage and 75 ft. the longest, although about 50 ft. was 
the usual distance. 

Before concreting was begun the cross timbers from 
which hang the pump and bulkhead were lowered so 
as to rest upon the third set from the bottom. They 
were then below the lowest point concreted during that 
stage. As the weight of the first four or five pourings 
bears directly upon this point, it was necessary to brace 
and bulkhead it exceptionally well. The permanent 
dividers were then lowered to replace the 6 by 6-in. 
centers. They consist of precast concrete beams 24 ft. 
high and 53 ft. wide, of hollow web construction and 
designed to withstand a diagonal thrust as well as 
ordinary lateral pressure. They are heavily reinforced 
and so constructed as to make a bond with the wall of 
concrete over their entire height. 

Near the collar of the shaft a concrete mixing tower 
was constructed, at the top of which were four bins 
large enough to hold sand and gravel for making 40 
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Each bin was lined with steam 


cu.yd. of concrete. 
pipes to prevent the material from freezing. The sand 
and gravel were hoisted to these bins by means of a 


bucket elevator. Measuring hoppers were placed di- 
rectly under the bins, and from these the material was 
emptied into the mixer. Center-trip buckets, on trucks, 
transferred the concrete from the mixer to the shaft 
and were lowered through two compartments by sepa- 
rate hoists, discharging their contents directly into 
the forms. 
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THROUGH END OF SUPPORT COLLAR. FIG. 3. 
SHOWING PRECAST DIVIDERS. FIG. 4. 


A steel bulkhead was used below the bottom set, 
which allowed the placing of the timber or outside forms 
without delaying the drilling or mucking. The bulk- 
head was made of 8-inch standard I-beams and meas- 
ured 17 ft. 6 in. long by 6 ft. 2 in. wide. The main or 
side beams were tied together with cross beams, one 
on each end, and two cross beams or dividers, 4 ft. 
74 in. and 11 ft. 2 in. respectively, formed the south 
end. The cross beams were placed so as’ to come di- 
rectly under the end-form timber and the false, or 
temporary, dividers of the form sets.’ Bolted on this 
frame were sheets of steel # in. thick and wide enough 
to cover the I-beams and overlap 10 in. on the inside 
of the beam. This overlapping, besides protecting the 
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I-beams and timber from the force of the blast, also 
served as a shelf on which a bulkhead of lagging could 
be placed. In this way any or all of the compartments 
could be bulkheaded tightly and thus afford excellent 
protection for the men below. The bulkhead was swung 
from cross timbers resting on the wall plates of the 
form sets by means of one-ton chain blocks over each 
end compartment. Before hanging a set the bulkhead 
was lowered by means of the chain. blocks for the re- 
quired distance and the timber let down upon it. The 
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FIG. 4 


SKETCH SHOWING FIRST 245 FT. OF LINING OF CHIEF CONSOLIDATED SHAFT. FIG. 2. VERTICAL SECTION 
VERTICAL SECTION THROUGH MIDDLE COMPARTMENT, 
HORIZONTAL SECTION AT SUPPORT COLLAR 


timbermen working on top of the bulkhead then pro- 
ceeded to install the set. 

The work of sinking was made somewhat difficult by 
a flow of water of from 60 to 150 gal. per min. This 
water was raised from the bottom to a pump station 
by means of an air-driven sinker. On the pump sta- 
tion was installed an electrically driven plunger pump, 
which lifted the water to the station above. These 
stations were constructed at intervals of 300 ft., the 
maximum lift of the sinker. The crew consisted of 
four or five shaftmen and a shift. boss, in the bottom; 
a pumpman, topman, and two hoistmen on each shift. 

The best progress was made by drilling one-half of 
the shaft at a time.. In this way mucking continued 
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up to the time the round was finished. A round of 
fourteen holes was sufficient to break half of the shaft 
for a depth of 5 ft., or an average of two rounds a 
day made a 5-ft. advance. The holes varied in depth 
from 7-ft. cut holes to 54-ft. end holes. Forty to fifty 
pounds of 50 per cent gelatin powder was used to break 
the reund. Ordinary water proof fuse, well crimped 
into a cap and dipped in P. & B. paint, gave good serv- 
ice, and little trouble was experienced with missed 
holes. When the shaft passed the 1,100-ft. mark, how- 


LOOKING DOWN CONCRETE LINED SHAFT AT CHIEF 
CONSOLIDATED MINE 


ever, it was considered safer to use delayed action 
exploders. 7 

An average advance per month of 61 ft. of finished 
shaft, including pump stations, was maintained. Actual 
sinking operations consumed 70 per cent of the total 
time, and concrete construction 30 per cent. 


The Future of the Swedish Iron Industry 


Sweden is compelled to import large quantities of iron 
‘ products, although possessing immense iron deposits, 
according to Commerce Reports, and this is owing to the 
fact that Sweden has practically no coal mines, and 
being unable to obtain coal from Germany, prices on 
this article are so high as to be almost prohibitive. It 
is well known that many finished articles imported into 
Sweden are made from Swedish steel. 

Another factor is the chemical quality of the ore, 
which in many instances requires mixing with imported 
ores to produce desired properties in the steel. 

In this connection it is of interest to refer to an article 
by a well-known Swedish mining engineer regarding the 
future of the Swedish iron industry: 


The answer to the question why the iron industry seeks 
the coal industry is simply this: It is cheaper to transport 
the ore to the coal than vice versa. A simple calculation 
will tell us that for each ton of finished iron is required 
about 2 tons of coal and 1.6 tons of ore (for rich ore). 
These relations are not, however, permanent. About thirty 
and forty years ago it was 3 and 4 tons, and it is not im- 
possible that in a not very distant future the relations may 
be 2 tons of ore to 1.5 tons of coal per ton of finished iron. 

Then the conditions shall have moved in favor of the 
countries rich in ore. In the beginning of 1870 Sweden was 
compelled to turn over its quantitative superiority on the 
iron market to countries richer in coal. Regarding the 
quality production of the malleable iron, however, our iron 
industry: retained its place. 
inherited trade skill enabled us to back up our position. 
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That we have succeeded in holding our place so far has its 
root in the ever-increasing demand for quality products and 
our endeavoring to meet the new requirements through 
technical improvements. The burning question for Sweden’s 
iron industry will be whether or not electro-steel will, in 
greater degree than other cast iron, be able to replace the 
Swedish quality iron and place a weapon in the hands of 
our foreign competitors to reduce the importance of the 
quality inherited from our charcoal pig iron. 

Another technical factor is the production of excellent 
steel by adding metals such as nickel, chrome, and other 
hardening and toughening elements to foreign raw material, 
thus becoming independent of Swedish iron. 


Italy’s Sulphur Production 


The war has imposed a serious check on the devel- 
opment of the Italian sulphur industry, according to 
Attaché Alfred Dennis. Italian production has been 
cut from 330,000 tons in 1914 to 180,000 tons in 1919. 
The reasons adduced for this decline are lack of labor 
and the difficulty of keeping up the mechanical equip- 
ment of the mines. 

The cost of production has increased tremendously. 
Before the war, sulphur was mined at from 80 to 85 lire 
per ton (all sulphur figures are given in short tons). 
Since the last advance in wages (May, 1920), produc- 
tion costs are estimated at from 420 to 430 lire per ton. 
Pre-war prices f. o. b. Sicilian ports ranged from ‘110 
to 115 lire ner ton; the last price advance (May 1) 
broucht the quotation up to 650 lire. 

Whereas in former times Italian sulphur found a 
wide market throughout the European countries, its 
sale is now practically limited to the Mediterranean 
Basin, the consuming countries being identical with the 
wine-producing regions of southern Europe. Sulphur 
is an indispensable adjunct to the cultivation of the 
vine as an antidote for the mildew which attacks the 
flower of the grape. Sulphate of copper is also employed 
to spray the vines as a protection against parasites. 
On account of the scarcity and high prices of fuel in 
Sicily, a wasteful process for the rezovery of sulphur 
has to be employed. 

It is not strictly correct to imply that Italy’s sources 
of sulphur supply are limited to the Island of Sicily. 
There is a district on the Adriatic near the cities of 
Rimini and Pesaro where sulphur is mined. One small 
mine is in operation on the east coast of southern Cala- 
bria. The amount of sulphur produced on the mainland, 
however, amounts to only about 10 per cent of the total 
for all Italy. 


Chinese Antimony 


Since 1908 over 50 per cent of the world’s total anti- 
mony production has come from China. In 1913 the 
output was estimated to be the equivalent of 10,800 tons 
of metallic antimony, that of the whole world being 
about 20,000 tons. 

The Wah Chang Mining & Smelting Co. virtually 
controls the production of antimony ore, regulus, and 
crude in the Province of Hunan. This company operates 
smelters in Changsha and owns low-grade mines. It 
possesses a complete monopoly, granted by the Peking 
government, for the manufacture of regulus in Hunan, 
and owns the patent rights in China for the Herren- 
schmidt furnace, the most successful means of reducing 
low-grade antimony ores. The mines themselves are 
mostly native owned, and worked in a small way.* 


*H. G. Ferguson and D. A. Hall in “Political and Commercial 
Geology,” McGraw-Hill Book Co., 1920. 
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Through Villa T erritory 


A Mining Engineer Journeys From Juarez to Santa Barbara, Chihuahua, Before the Bandit’s 
Surrender — No Casualties Reported en Route but Many Inconveniences— 
Rags, Ruins, and Native Fear of Bandits Chief Features of Trip 


. Written for Engineering and Mining Journal* 


EFORE one can cross the border today between or more. This was forwarded to Washington and in 
due time a permanent or six-months passport may be 


expected. . 


Mexico and the United States a passport must be 
obtained. This necessitates some special photos— 


specially bad, that is, since the State Department is not 
interested in our good looks, but wants them natural, 
unretouched, of ourselves alone. 

With these in hand, then, we went to the United 
States Immigration Office at the International Bridge 


We then set out to our destination, which we were 
to reach, God and Villa willing. Hold on! I over- 
looked a few yards of tape. After crossing the bridge 
into Mexico and calling on Consul Dow, one cannot 
re-enter the United States without passing inspection 





SANTA BARBARA, CHIHUAHUA, A 


between El Paso and Juarez, where a special border 
permit was issued and one of our artistic photos 
mounted on it. A duplicate is kept in the office. With 
this border permit we proceeded to the Mexican consul 
in El Paso, who viséd it, charged $2.50, and filed a 
couple more of our photos. We then took a taxi and 
crossed the bridge into Juarez and called on U. S. 
Consul Dow, who also viséd our passport and wrote 
thereon a special permit for one trip to Santa Barbara. 

Next we went to the Mexican Customs, where an 
official of the latest government affixed a revenue stamp 
—50 centavos. We now had an emergency passport, 
good for one trip to our destination, but had to have a 
regular passport if we intended to stay in the country. 
Hence we proceeded to the clerk of the Federal Court 
in E] Paso and made application, fee $2, which had to be 
accompanied by birth certificate, and photos, and affi- 
davit of some person knowing the applicant two years 





*Written before Villa’s surrender. 


TYPICAL MEXICAN ’DOBE TOWN 


for vaccination. If he can show a recent scar, or lie 
strongly enough about the one he has, he may get by. 
Otherwise, he gets a shot in the arm. I lied ten years 
about mine, but did not go strongly enough, so the 
doctor gave me the shot. 

Of course, there is the regular customs inspection of 
both governments. The United States inspectors 
search outgoing passengers for firearms, which are not 
permitted to be taken across the border. The Mexican 
customs look for dutiable goods and other things. 

We went to Juarez the evening before our train left, 
so as to get used to the local color, which is here laid 
on with a bold brush. Juarez is a typical ’dobe town of 
the northern Mexican states. The buildings along the 
principal streets present a solid ’dobe front, one-story 
high, flat topped and broken with doors and windows, 
the latter, however, not very numerous., Light can be 
had without building houses to let it in. Some of the 
better houses have courtyards after the Spanish style, 
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and even some of the poorest and most squalid tene- 
ments open on a common court. There are a number of 
more imposing buildings housing government offices, 
including the Custom House and a school. Then there 
is the Bull Ring, and a couple of brick- or stone-front 
business blocks. ' 

The population appears to be made up of very poor 
Mexicans, Chinamen, American sightseers, American 
saloon-keepers, gamblers, and all sorts of border riff- 
raff; a sprinkling of people who, like myself, were 
going somewhere, and the better Mexican class, officials 
and business men, who fill in the background. 


Two HUNDRED RAGGED GUARDS PER TRAIN 


Our train left Juarez at 7 a.m. There were a dozen 
freight cars, a second-class coach, one first-class coach 
(in name only), and two steel “gondola” cars, one 
ahead of the coaches and one behind. In these steel 


TRAIN GUARDS IN STEEL “GONDOLA” CAR 


cars rode our guard, federal soldiers who guard every 


train. Theré were about two hundred men on this 
train. Every one has read of the barefoot army and 
the tatterdemalion soldiers of Mexico. I want to say 
to your imagination, Go as far as you can. Imagine 
everything grotesque, unkept, undisciplined, underfed, 
and unfit. You can hardly match the truth. I did not 
see a pair of shoes in the outfit except those worn by 
officers. Some wore a rough sandal, home made, of old 
leather or whatever came to hand; worn-out auto tires, 
belting, rubber, or fabric of any kind. Some were bare 
of foot except for the coating freely supplied by Mother 
Earth. Ragged breeches or overalls, and shirts in 
various stages of fragmentation, generally constituted 
the sole clothing. All wore the grotesque, large straw 
hats of Mexico, in every degree of decrepitude. Some 
had a ragged dirty blanket or serape thrown loosely 
over the shoulder or worn like a shawl. 

Their weapons were as grotesque as their clothing, 
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a varied assortment of rifles, Winchesters, Springfields, 
Spanish Mausers, German Mausers, and others, all 
looking as though they had been taken from a museum. 
A tin canteen, a small coarse provision bag, and one 
or two cartridge belts completed the accoutrement. 

Our train had hardly got away from the station when 
we began to see evidence of the battles that have taken 
place during the many revolutions and counter revolu- 
tions that have torn Mexico during the last ten years. 
There were ’dobe houses shot full of bullet holes, or 
blown up; small circular forts of ’dobe three to five 
feet high; barbed wire entanglements; trenches and 
holes in the desert large enough for only one man. 
We passed the cemetery where victims of battle are 
buried like rats in trenches. 

South of the border, for forty or fifty miles, the 
country is mostly uninhabited desert, sparsely strewn 
with grease wood, mesquite, and other desert shrubs, 
and many varieties of cacti. There is some grass, how- 
ever, and at this season of the year cattle can still find 
fairly good grazing. We saw only a few isolated head, 
however. As we went further south, the land improved 
rapidly, so that when the train stopped for lunch at a 
small station, we were in a splendid agricultural and 
stock-raising region. We saw some small irrigation 
ditches, with cottonwood trees growing along them, 
and green fields adjacent, green with weeds for the 
most part. The village where the train stopped for 
lunch bore the scars of battle—water tanks blown up, 
a small circular ’dobe fort, houses abandoned and 
crumbling, a recently made graveyard beside the track, 
and dead horses rotting where they fell. 


MEXICAN TROOPS SANS COMMISSARY 


A swarm of natives met the train, with baskets of 
food to sell to the soldiers and passengers. These 
vendors do a lively business, as there does not appear 
to be any commissary in the Mexican army, and the 
train guards are obliged to feed themselves by buying 
stuff from the natives along the line. The offering con- 
sisted of tortillas and frijoles, the two great national 
dishes of the poorer Mexicans. There were also 
enchiladas, pancake-like cheeses, bread, cakes, fruit, and 
bottles of milk. 

The first-class passengers went to a Chinese restau- 
rant (the Chinaman is the national caterer in Mexico), 
and had a dinner consisting of much the same dishes; 
enchiladas, frijoles, stuffed peppers and rice with chili 
sauce. There was pie, but let that pass. The busi- 
ness of supplying food to the passing troops seems to 
be the only occupation of the handful of wretched people 
living in these shattered ’dobe villages. 

During the afternoon, the train was running con- 
tinuously through fat, green land, hundreds of thou- 
sands of acres, where formerly great herds of cattle 
grazed but which now lie deserted. It is said that the 
cattle were raided and run across the' border into 
Texas, where they were sold to American sto¢kmen or 
to the market, such as were not consumed by the raiders 
themselves. Villa and his followers have the credit 
for the job. 

We passed over about forty miles of track, which had 
been rebuilt after having been destroyed with explo- 
sives. The old rails lay alongside of the track, warped 
and twisted into useless shapes. Everywhere bridges 
had been burned or dynamited, and rebuilt. Late in the 
afternoon we saw the hacienda where the Terrazas 
family, renowned for their wealth, formerly lived. This 
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family owned all the valley from the border to Chi- 
huahua City and ranged great herds of cattle. It is 
said that they branded three hundred thousand calves 
yearly, and their herds totaled over a million head. Now 
all is deserted save for a few ragged peons living in 
crumbling ’dobes along the railway. 


STOPOVERS ALLOWED ON ALL TICKETS 


Our train arrived at Chihuahua City at 7 o’clock in 
the evening, and as the trains do not run at night, we 
unloaded ourselves and baggage, and had a bus convey 
us to the Hotel Palacio, a fine, large building in the 
Spanish style, three stories high, with big rooms 
opening on a court. 

Beside myself there were two other guests, Amer- 
icans, whom I had met on the train, and who were 
connected with the same company as myself, but going 
to different destinations. We were the sole occupants 
of a hostelry capable of accommodating several hundred 
persons. There were a number of other hotels, all 
seemingly in the same condition of vacancy. After 
dinner, we, the three guests, took a car and drove 
around the city. Stone-front business blocks gave 
evidence of former activity, but we did not see a single 
American. Away from the heart of the city, the streets 
were lined with the common ’dobes, outside of which 
the peons sat or reclined on the ground. The number 
of ragged and nearly naked children was astonishing, 
but evidently in harmony with biological law. 

After covering the town, our driver, who had been 
instructed to show us everything, stopping in a par- 
ticularly narrow and ill-appearing street, informed us 
that this was “La Calle de Muchachas.” We ail thought 
that there was no particular fascination for us in 
“La Calle de Muchachas’” and told the driver to 
“vamos.” We remarked the extraordinary number of 
plazas in the city, and some one found the explanation 
in the fact that the Mexicans were a plaza-loving people. 

In the morning, while waiting for breakfast, I 
walked across the plaza and looked into the cathedral. 
Mass was being said, and many women were on their 
knees in devout attitudes. But the music—what was it 
that the organist was playing? Ah! I have it—the 
“Barcarolle’ from the “Tales of Hoffman.” I could not 
draw my face into as solemn an aspect as the occasion 
demanded, as I passed out and slipped a coin into the 
palm of a beggar at the church door. 

As we drove to the station in the early morning to 
resume our journey, we saw more activity than one 
would think possible, judging from the inertia of the 
evening before. Donkeys laden with milk cans, and 
the milk man were coming to market. Other donkeys 
with fruit and vegetables made up a colorful caravan. 
Along the streets, the sidewalk merchants had spread 
their wares; bottles of milk, tortillas patted out in the 
hand and cooked on a piece of sheet iron or tin over 
a few coals in the street, while you wait; frijoles, 
enchiladas, coffee, cakes, and fruit—a variety of stuff 
to alleviate hunger, but hardly appealing to an 
appetite cultivated above the Rio Grande. 


BETTER HALVES (?) HAVE MAKESHIFT QUARTERS 


The scene at the railway station was colorful and 
‘fascinating. There were several troop trains in the 
yards, and the guards on our train and the one going 
in the opposite direction added to the flux of life. The 
regular troop trains carried swarms of camp followers, 
degenerate females—one hesitates to call them more— 
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who served the men. They had numerous children, 
naked little savages, and carried their household goods, 
reduced to the primitive minimum, with them. These 
women camp followers lived in box cars, cattle cars, 
flat cars, underneath, on top, anywhere—while the 
decrepit train was in motion. While in the yards on 
sidings, they lived underneath, on the ground. They 
prepared the tortillas and frijoles for the soldiers, thus 
serving as a commissary. Squalid, filthy, ragged, dis- 
eased, they gave the lie to Fiske’s “Ascent of Man.” 

Peddlers and street merchants were hawking their 
wares, a babel of voices constantly chattering; engine 
bells were ringing, donkeys braying and strident bugles 
blowing. In response to a bugle blown by a Yaqui 
boy, bare-footed, ragged, and rifled, of the color of 
oxidized copper, a squad of the most villainous looking 
men, Yaqui Indians, drew up for inspection—a scream- 
ing farce—and then mounted a box car for special 
guard duty. 

It appeared that the reason for the Yaqui guards lay 
in the fact that an officer rode in our car with a large 
amount of metallic money which was destined to pay 
the soldiers at the stations south of Chihuahua, where 
thousands of federal troops were moving north in an 
attempt to put an end to the depredations of Villa. 
These Yaquis are said to be the best fighters in Mexico. 
They do not know what fear is, while the soldiers of 
the regular—or irregular—armies are inclined to the 
policy of “Safety First.” Yaqui soldiers have been 
known to turn and shoot their fleeing comrades. 


AIR HOSE AND GREASE CLASSED WITH JEWELS 


Our train finally got away from the hubbub of the 
station about half an hour behind schedule. We were 
delayed somewhat while waiting for the brakeman to 
bring the connecting air hose from the safe in the depot 
and attach it to the coaches. Then he went back and got 
a can of grease-soaked waste, to fill the stuffing boxes 
on the wheel axles. The humor of these proceedings 
can hardly be appreciated without seeing them. 

The day’s run through idle grazing lands in the valley 
of the Rio Conchos brought us to the town of Jimenez. 
We passed through only one town on the way to Santa 
Rosalie. Here the station was filled with troop trains 
and our aforesaid paymaster detrained with his 
precious bags. The scene of the morning at Chihuahua 
was re-enacted here, with the added objectionable 
features of more filth and stench, and myriads of flies. 

Along a cliff under the edge of the town we saw a 
number of caves inhabited by modern troglodytes. At 
Jimenez we encountered more troop trains. There were 
thousands of soldiers here. The railroad yards and 
streets were filled with them and the ubiquitous 
mujeres patting out their tortillas beside a few embers. 
As our train was to camp again for the night, we had 
cargadores carry our baggage to a hotel, where our 
company maintained a number of rooms for the con~ 
venience of its men traveling back and forth. j 

This hotel was owned and operated by one Dona 
Luisa, a woman having something of American pluck 
and initiative. Dofia Luisa had come down here with 
her husband during the Civil War, to buy hay: for Con- 
federate horses. In the meantime, the Confederacy 
surrendered and Dofia Luisa and her husband, not 
approving of the proceeding, refused to go back. Her 
husband has since gone further West. Dofia Luisa is 
over eighty, but still manages her hotel. She is said 
to be the only one in the place who does not fear Villa, 
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and to have run off a bunch of his bandits with two 
revolvers, when they tried to raid her stock of liquors. 
Salud! Dofia Luisa. 

One other member of the party and myself were to 
leave the main line here and proceed on a branch line 
via Parral to Santa Barbara, a mining camp in the 
Sierras. It was at Parral that Villa was last heard 
from, when he made an attack on the town in the morn- 


_ Ing hours of June 2. Our train had the usual guards 


and also acted as escort for an unmixed freight train 
behind. If our train got out of sight or around a bend 
from the freight, it stopped while the latter caught 
up, and several times we were forced to stop for engine 
repairs. 


TRAIN DOES A SERPENTINE 


Near Parral, a railroad bridge across a small stream 
had been burned by Villa in his recent attack. A tem- 
porary-track had been laid on the river bar, crossing 
the channel on an improvised trestle. Looking out of 
the coach, I saw the cars ahead dropping down a tre- 
mendous grade, 20 or 25 per cent. It was a perilous- 
looking performance, but the train stayed on the rails, 
crossed the stream and climbed the opposite bank, 
warping itself to the contour of the earth like a thick- 
bodied, giant snake. : 

Just at noon our protesting train came to a stop at 
Parral. We saw evidence of the recent fight, in breast- 
works of boulders on the outskirts of the town, and 
bullet-marked walls, and some recently-erected crosses. 
The water tank lay a twisted mass of ruins from 
earlier raids. 

The town of Parral had been a prosperous and busy 
mining camp before the era of revolutions, but con- 
tinued depredations of bandits have so harrowed the 
American companies operating there that these have, 
for the most part, ceased operations. Only one com- 
pany, and that because of its superior financial 
strength, diplomacy, and political power, operates in 
the district today. 

After an interminable wait, our train resumed its 
meandering way toward Santa Barbara, eighteen miles 
up the valley. Toward evening, it came to a stop in a 
terrific thunder storm, a mile short of the station, due 
to an engine derailed ahead. Fortunately, however, we 
were opposite the mine which was my destination, and 
a messenger came to meet us with a couple of mozos, 
who carried our baggage to the quarters assigned us in 
the American Club. Here at dinner we learned that, 
before attacking Parral, Villa’s men had paid their 
respects to Santa Barbara, looting the principal store 
in the town and generously giving the mining company 
a receipt for all of its horses. 


ABANDONED MINES A REFUGE 


It is said that the town people were very incon- 
spicuous during the stay of the Villistas in Santa 
Barbara, many taking to the hills and abandoned mines 
during the night. One official incumbent is known to 
have availed himself of the hospitality of some of the 
company employees and lain hidden in a closet for a 
night and a day. Previous to the visit, some of the 
natives employed by the company had twitted the 
Americans about Villa. “Just wait until Villa comes! 
You gringos will be very scarce.” As a matter of fact, 
when Villa did come, these same individuals lay hidden 
in an abandoned mine, while the Americans entertained 
the Villistas at dinner. 
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But perhapy the greatest fear of Villa was in the 
hearts of the Chinamen. Mindful of the treatment 
accorded their countrymen in previous raids, they hid 
until it became apparent that there was to be no hang- 
ing or shooting. The peaceable behavior of the Villistas 
was, in all likelihood, owing to the fact that they met no 
opposition. Had they been shot at, they would have 
made reprisals by organizing a necktie party, or a 
firing squad; the former probably, as they were short 
of bullets and in such emergency are wont to resort to 
the rope. 

After being beaten off in his attack on Parral, where 
he lost ten men, Villa headed in an easterly direction 
and was last heard of at La Reforma, on the main line, 
where he burned a small bridge and continued easterly, 
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SOLDIERS THREE 


supposedly to meet a pack train from Eagle Pass, which 
was carrying ammunitidn that had been smuggled 
across the border. 

The movement of troops into the district continues, 
until now there are reported to be over twenty thousand 
federals hunting for Villistas along the main line from 
Juarez to Jimenez. 


BEFORE VILLA SURRENDERED 


The present administration is evidently making a 
strong effort to bring Villa’s career of outlawry to a 
close. But the federals are handicapped in hunting 
Villa on his own ground. Better men than Mexican 
soldiers fell down on the job once. And, too, Villa is 
better equipped than the federals, with the exception 
of ammunition, which defect may have been remedied 
ere now. His men are mounted, and exceedingly mo- 
bile. They are fearless fighters under a renowned 
guerilla leader. The only advantage the federals pos- 
sess lies-in superiority of numbers and control of lines 
of communication and transportation. The latter Villa 
may nullify at any time. On the outcome of the hunt 
for the outlaw, it is believed, rests the immediate fate 
of Mexico. 
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Dominant Features Controlling Ore Deposits 
Of Washington 


Formations Genetically Related to Batholithic Intrusions of Granitic Rocks—Associated With 
Dikes in Stevens and Northern Pend Oreille Counties—Near Marginal Contacts 
At Some Other Points—Ores of Republic District Excepted 


By ERNEST N. PATTY* 
Washington Geological Survey 


Written for Engineering and Mining Journal 


the State of Washington, dominant characteristics 

of the deposits are noted that continue to develop 

as field evidence is accumulated. Thus, a generalized 

perspective is permitted which simplifies the solution 
of the problems of the individual mines. 

First in importance is the fact that practically all the 

deposits show evidence of direct association with batho- 

lithic intrusions of granitic rocks. These batholiths 


i ine examining the various mining districts of 


related. The intrusions of northeastern Washington 
have been provisionally assigned to the Mesozoic.* 

I shall not here attempt to correlate the mining dis- 
tricts of Washington with those of the surrounding, and 
often better known, districts in the adjoining states: and 
in British Columbia. It is believed, however; that the 
Washington deposits are a link in the chain of an ex- 
tensive metalliferous area which will later submit to a 
broader correlation based on accumulated field observa- 





CAMP OF ELECTRIC POINT MINE, TWENTY MILES EAST OF 


form the parent source of practically the entire metal 
resources of the state. The ore deposits occur in the 
northern tier of counties bordering the international 
boundary. This entire section, from the Selkirk range 
along the Idaho boundary westward across the state to 
the Cascades, is underlain by a series of batholithic in- 
trusions apparently closely related. These continue north- 
ward into British Columbia and eastward into Idaho, 
where they are found genetically related to the ore de- 
posits of important mining districts. Granodiorite 
forms the core of the Blue Mountains of northeastern 
Oregon, and the striking similarity of field evidence 
observed both in northeastern Oregon and Washing- 
ton suggests that the two batholiths may be directly 





**Published by permission of Henry Landes, State Goslogmt | of 
Washington. 


NORTHPORT, WASH., AT AN EARLIER 
STAGE OF OPERATION. TOPOGRAPHY SHOWN IS TYPICAL OF THAT OF SURROUNDING COUNTRY 


tions. I have not yet undertaken field work in the Cas- 
cade Range of western Washington and the generaliza- 
tions of this report do not include that section. The 
gold veins of the quite well-known Republic district in 
Ferry County represent a distinct period of mineraliza- 
tion younger than the surrounding districts and they 
are not considered in this article. 


TOPOGRAPHY OF NORTHERN WASHINGTON 
DISTINCTIVE 


In northern Washington, from the Idaho line west- 
ward to the Cascade Range, the topography uniformly 


‘consists of a series of mountain ranges trending north 


and south, the forested ranges being separated by broad 





1Weaver, C. E.: “The Mineral Resources of Stevens County, 
Wash.” Geological. Survey. Bulletin ‘20. 
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glacial trenches. The floors of these trenches, often 
one to two miles across, are occupied by streams so smal] 
as to be totally out of proportion to the giant troughs. 
These valleys are at elevations of 1,500 to 2,000 ft. above 
the sea, and the average elevations of the associated 
ranges vary between 4,000 and 5,000 ft., with ridges 
occasionally culminating in peaks attaining maximum 
elevations of 7,000 ft. This characteristic topography 
is noted on entering the state from British Columbia 
and continues southward approximately 100 miles to a 
latitude a few miles north of Spokane, where the ranges 
rapidly lose their prominence and disappear beneath the 
northern extension of the Columbia River basalt plateau. 


DIKES ASSOCIATED WITH OREBODIES IN NORTHEAST 


Northern Pend Oreille County, in the northeastern 
corner of the state, and Stevens County, adjoining on 
the west, are covered with an extensive series of meta- 
morphosed Paleozoic sediments tilted to a steep angle 
and overlying, for the most part, the intrusive granitic 
rocks. The ore deposits here occur as irregular replace- 
ment bodies in the metamorphosed series. With more 
extensive development, some of the larger deposits may 
be found to extend down into the underlying granites. 
Closely associated with all these deposits are found 
igneous dikes which mostly approach lamprophyres and 
granite porphyries in character. In some cases, the ore 
is found in contact with these dikes, but more often the 
dike is 10 to 150 ft. from the ore. This association has 
led to a confusion of ideas and in some cases resulted 
in exploration work being improperly directed. I be- 
lieve these dikes, as a general rule, to be feeders from 
the underlying batholith which forced their way up 
through the overlying sediments. 

The dikes naturally sought out the shattered zones 
for their entrance into the metamorphosed sedimentary 
beds; the intrusive force of the dikes further shattered 
the brittle sediments. The total result was that the 
shattered ground adjacent to the dikes offered inviting 
conduits for the mineralized hydrothermal solutions and 
the gases, which were exhaled from the magma a little 
later than the dikes. In the United Silver-Copper mine 


concrete evidence is offered to prove that the dikes are : 


earlier than the ore, for on the 1,200-ft. level a consider- 
able portion of the vein is found filling a shrinkage 
crack in the dike. 


INVADED FORMATIONS HAVE INFLUENCED ORE 
DEPOSITION 


The shape and often the extent and richness of the 
ore deposits were effected by the character of the forma- 
tion into which the mineralized solutions were injected. 
The highly folded and tilted position of the sediments 
often placed them in a favorable position to receive the 
mineralized solutions and gases through fractures 
opened along the bedding and schistosity planes of the 
formations. The zones of weakness in such formations 
would naturally be along these planes. However, should 
the beds be so favorably oriented that the components 
of shattering forces were applied at certain angles to 
the planes, then the fractures would tend to cut the 
formations at angles to the bedding or schistosity 
planes. These two types of deposits are common to 
argillites and schistose rocks in Stevens County and are 
well represented by the Loon Lake deposit, the United 
Silver-Copper, and by. smaller deposits such as the 
Frisco-Standard and the Bonanza. 

Brittle formations, when ruptured, often develop 
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irregular undulating fractures. If such a fissure should 
later be subjected to faulting along the plane of frac- 
ture, some of the walls would be brought into such 
juxtaposition that pinches and swells would be de- 
veloped. These conditions are strikingly represented by 
the Reardon Copper deposit and, to a lesser degree, in 
the United Silver-Copper vein. 

Planes of contact between two formations, such as 
argillite and quartzite, are in some cases planes of rup- 
ture. The quartzite is not as favorable for ore deposi- 
tion as the argillite, as the argillite yields more readily 
to metasomatic replacement than does the refractory 
quartzite; and, further, the organic matter in the argil- 
lite has acted as a precipitating agent on ore-bearing 
solutions. 

Limestone, under favorable conditions, is readily sus- 
ceptible to replacement by mineral-laden solutions and 
gases. A belt of limestone that has been stressed by 
folding and then intruded by igneous dikes will ordi- 
narily develop irregular fracture patterns which ore 
solutions may later use as a conduit. The intersection 


KAABA VEIN ON 200-FT. LEVEL OF KAABA MINE, 
WASHINGTON. TRUE WIDTH NOT SHOWN 
ON ACCOUNT OF RIB OF WASTE 
ON FOOT-WALL SIDE 


of two or more fractures affords an inviting locus about 
which heated solutions may work to replace the lime- 
stone and deposit ore in irregular pots and chimneys. 
The Electric Point deposit and the deposits in the Metal- 
line district of Pend Oreille County are striking ex- 
amples of this phenomenon. 


DEPOSITS OCCUR IN IGNEOUS ROCKS 


In southern Pend Oreille County and westward in 
Ferry and Okanogan counties, the metamorphosed roof 
rocks are less conspicuous, and large areas of granitic 
rocks, varying in composition from true granite to dior- 
ite, are exposed. Here the ore deposits are more often 
found inclosed in the granitic rocks. It is particularly 
pertinent, however, that some of the most promising 
deposits occur near the marginal contact of the granitic 
rocks and the older intruded formations as marginal 
veins. In the Newport, Nespelem, Concunully, and Oro- 
ville-Nighthawk districts and near Danville there are 
veins near the roof of the batholith adjacent to its con- 
tact with the older intruded rocks. Near the Nespelem 
deposits the roof rocks have been completely removed 
by erosion, but, judging from the surrounding horizons, 
the present granite outcroppings on Mineral Hill repre- 
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sent the upper limits.of the batholith near this par- 
ticular locality. 

As the laws governing the formation of veins and 
other types of metalliferous deposits are better under- 
stood, it seems safe to predict, the occurrence of ore 
deposits near the margins of the intrusive rocks will be 
more readily appreciated. It is logical that, following 
the invasion of a batholitic mass, the margins of the 
magma in contact with the older rocks would be the first 
to crystallize. Crustal tensions developed by shrinkage 
and recurrent heavings originating deeper in the par- 
tially cooled magma would develop fissures in the gran- 
itic rocks and even across the contact into the intruded 
formations. Such fissures ‘would offer excellent con- 
duits for mineralized solutions and gases which might 
be exhaled by the cooling interior of the magma. 


LOCALIZING INFLUENCES DISCUSSED 


If the protective roof rocks overlying a batholith could 
be suddenly stripped off, the underlying granites would 
probably be found not with flat relief, but with an 
uneven undulating surface and with cupolas or dome- 
like projections above the general level, this irregular 
relief originating from a series of complex conditions 


Glacial eer 
poo rea [Ve 
Vd: Lares’ 
Bane’ Limestone 


AREAL GEOLOGY OF CHEWELAH DISTRICT, WASHINGTON, 
SHOWING OCCURRENCE OF PRINCIPAL ORE 
DEPOSITS AROUND A GRANITE STOCK 
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which caused the distribution of the intrusive forces 
unequally over the marginal surfaces of the mass. The 
idea is not new; the phenomenon has been recognized 
and described by numerous observers. These so-called 
cupolas are admirably exposed in Stevens County, where 
erosion has stripped off part of the old roof rocks and 
bared small sections of the underlying batholith. An 
excellent example is the Chewelah district, where the 
cre deposits occur principally in the argillites, but 
around the periphery of a granite stock or cupola. 
When plunging contacts, rather than those approach- 
ing the horizontal, appear, pendants or blocks of the old 
roof rocks are suspended down into a batholith 2,000 
feet or more, and often of such horizontal extent as to 
measure two or three miles in diameter, all boundaries 
of the pendant except the upper being surrounded by 
the intrusive rocks. In northern Okanogan County one 
of these pendants was observed to be continuously con- 
nected with the roof rocks of the area, which proves 
that it is not a detached block immersed in the batholith 
but a roof pendant projecting downward into the mass, 
and which represents a lower portion of the roof rocks. 
This phenomenon of roof pendants as occurring in the 
Okanogan Highlands was first interpreted by Daly.’ 
Along the marginal contact of such a pendant it 
would seem that favorable conditions could exist for the 
development of fissures which might later become chan- 
nels for mineralized hydrothermal solutions and gases. 





2Daly, R. A.: C. GS. Memoir No. ‘38, p. 429. 
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Complementary to the pendant there could ordinarily 
exist the margin of a granitic stock. The function of 
the stock or cupola would be to collect and concentrate 
the ore-bearing solutions and gases from the remainder 
of the batholith. The function of the pendant would be 
to encourage the development of fissures by chilling the 
margins of the batholith. I advance this hypothesis as 
a possible influencing factor on certain Western ore 
deposits. 

The mechanics of fissure development is none too well 
understood, and there is generally a tendency to pass it 
by with a vague sentence or two about regional com- 
pressive or tensional strains. There is little doubt that 
these offer the best fitting explanation for many dis- 
tricts, but I feel that, at least in certain districts, the 
factors governing the development of fissures can be 
traced to local causes. Particularly in the Oroville- 
Nighthawk district of Washington there are found 
several large marginal veins which satisfactorily bear 
out this conclusion. In fact, it was while I was en- 
‘gaged in field work in this area that this theory first 
suggested itself. 

At the Kaaba and Four Metals mines field evidence 
favors such conclusions. Large quartz veins occur at 
the margin of the quartz batholith. The contact be- 
tween a roof pendant and the granite stands nearly 
vertical. The veins trend across the contact and into 
the pendant a distance of several hundred feet, then 
gradually “tail” out. They gain their maximum width 
(up to 15 ft.) on the granite side of the contact several 
hundred feet from the margin. As these veins are 
traced further away from the contact and into the 
granite, they are found to grow more narrow gradually 
until one of them was found to be only one foot wide at 
a point half a mile from where the contact was crossed. 
All of the oreshoots so far developed have been found 
within a few hundred feet of this margin. 

Post-mineral faulting is quite prevalent in the vicin- 
ity of the deposits, but the vein displacement is usually 
not over 10 ft.. and more often it is 2 or 3 ft. The 
operator who finds his vein cut off by a fault should 
not be too readily discouraged. The United Silver-Cop- 
per vein exhibits a series of lateral step-faults with 
displacements averaging about 2 or 3 ft. Of larger 
faults, the Morgan fault, in the Loon Lake Copper de- 
posit, with a throw of 50 ft. to the north, and the fault 
which displaces the east segment of the Bead Lake 
vein 135 ft. to the north, were the largest observed. 
There are many unmeasurable faults along the plane of 
the veins, as evidenced by slickensided wall rocks and 
streaks of gouge painting the walls of many of the 
deposits. 


Few BONANZA DEPOSITS IN WASHINGTON 


Washington has produced few ore deposits of the 
bonanza type. The Electric Point mine, discovered in 
1914, is one of the really spectacular mines. There are 
several disseminated low-grade deposits of gold and 
copper ore in northern Okanogan County which show 
some promise of developing extensive tonnages of low- 
grade ore, but at present not enough systematic samp- 
ling or development work has been done to prove the 
properties. There exist, however, a number of small to 
medium-sized veins and other types of deposits, which, 
with the proper application of brains and capital, could 
be made to pay good returns. Barring a few isolated 
examples, the grade of ore in deposits throughout the 
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state is not sufficiently high to be steadily and economi- 
cally worked without concentration. 

As a general statement, it can be said that the veins 
are capable of an average length that is good for veins 
of their width. Many of them have already been proved 
to extend to a good depth. The United Silver-Copner 
vein has been followed to a depth of 1,140 ft. below the 
outcrop, without decrease in size or metallic contents. 
Several of the other properties have attained depths of 
500 to 800 ft. with no signs of the ore bottoming. Many 
of the smaller mines are worked intermittently and with 
limited capital, which condition has served to confine 
the developments to shallow workings. 


NECESSITY OF CONCENTRATING BETTER 
RECOGNIZED 


So far as can be foretold, Washington will not lose 

ground as a producer of metals during the next decade. 
The production can be expected to come largely from 
concentrated ore. The state as a whole has been back- 
ward in employing efficient methods of concentration, 
but decided improvement has been made in the last two 
years, and several well-designed, small mills are now 
under construction. A number of worthy properties are 
now idle because of lack of capital to permit work on an 
efficient scale and the need of skillful management. A 
number of such properties should develop into paying 
mines. 
_ The promising ore deposits of the Northwestern 
States have not been combed over so thoroughly by 
capable mining organizations as is generally believed. 
The haphazard methods of development, often of the 
“shoe-string” kind, now in vogue, do not achieve satis- 
factory results. The gap between the promising pros- 
pect or semi-developed mine and a producing mine can 
best be bridged by well-organized and well-financed min- 
ing development companies with a staff of competent 
engineers. When there is a more dependable market, 
prospecting will be accelerated and new finds made. 


SUMMARY 


In summarizing it may be said that: 

1. The metalliferous ore deposits of Washington are 
genetically related to batholithic intrusions of granitic 
rocks. 

2. In Stevens County and northern Pend Oreille 
County the ore deposits are found inclosed in Paleozoic 
metamorphosed sediments and closely associated with 
dikes genetically related to underlying granite. The 
dike intrusions are believed to have preceded the veins 
and assisted in opening channels in the roof rocks for 
the hydrothermal ore-bearing solutions and gases which 
soon followed the dikes. 

3. In Ferry, Okanogan and southern Pend Oreille 
counties the vein deposits for the most part are inclosed 
in granitic rocks but near marginal contacts. 

4. The character of the invaded formations plays an 
important réle in determining the size, shape, and char- 
acter of the orebodies. 

5. Favorable local conditions for the formation of 
veins are found around the periphery of granitic cupolas 
and near marginal contacts of granitic and intruded 
rocks. For example,. several commercial deposits are 
found near the margins of.a plunging, contact between 
granite and a roof pendant of the intruded rocks. 

6. The gold-silver ores of the Republic district repre- 
sent a distinctly separate period of mineralization, and 
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for that reason are not included in these generaliza- 
tions. Field work has not been attempted in the west- 
ern part of the Cascades, and no effort has been made 
to include that area in this report. 

7. Most of the deposits are believed to have been 
formed at intermediate depths below the surface. 

8. Active erosion has prevented the formation of 
extensive zones of secondary enrichment. 

9. No mammoth, low-grade deposits have so far been 
developed, and as a general rule the deposits are not of 
the bonanza type. There are a number of medium-sized, 
worth-while deposits that contain considerable tonnages 
of commercial ore of milling grade. 

10. There are promising properties, now semi-dor- 
mant, which should yield returns if operated by well- 
financed and well organized mining-development com- 
panies. 


Menganese in India 


In India, on the east coast in the Vizagapatam and 
Ganjam districts, Madras, is ‘a unique group of rocks 
known as the Kodurite series, containing manganese 
garnet, manganese pyroxene, potash feldspar, apatite, 
and quartz. These rocks, supposed to be of igneous 
origin, have been deeply weathered and the manganese 
concentrated as oxides in the surface zone. 

The manganese-bearing districts form a belt that ex- 
tends from Baroda, on the west coast, across northern 
India nearly to Calcutta on the east, a distance of 700 
miles. In these districts, beds of manganese oxides, 
with manganese, garnet, and rhodonite, form a rock type 
known as gondite, which is interlayered with quartzite 
and mica schist. 

The orebodies are lenses and layers. The largest 
single deposit, Balaghat, has the form of a shallow 
trough, is 1? miles long and 45 to 50 feet thick, and 
yielded from 1901. to 1913 a total of 725,248 tons of ore. 
In 1913, thirteen distinct deposits had yielded more than 
100,000 tons each, the range being from 101,721 to 
725,248 tons. 

The annual production of manganese ore in India rose 
steadily from 1892, when the first shipments were made, 
to 1907, when 899,055 tons was shipped; and since then 
has ranged from 450,000 to 815,000 tons. The total 
production, up to and including 1916, was 8,748,000 
tons.* 


Cost of Building the Aleskan Railroad 


Colonel Frederick Mears, chairman of the Alaskan 
Engineering Commission, has recently submitted the 
cost of several sections of the Alaskan Government Rail- 
road. The most expensive section is ap 11-mile stretch 
from Riley Creek to the foot of Nenana Canyon, which 
it is estimated will cost about $157,000 per mile upon 
completion. The northernmost section of fifty-six miles 
along the north bank of the Tanana River to Fairbanks 
is the cheapest part, at $43,700 per mile. Most of the 
first 260 miles has now been completed, as well as the 
last 100 miles. The total length is 468 miles. 


Early Use of Copper Coins 
Coins made from copper mined on the Island of 
Cyprus by the Phenicians were used as medium of 
exchange by the early Meediterranean traders. 


*D. S. Hewett in “Political and Commercial Geology,’’ McGraw- 
Hill Book Co., 1920. . rae 
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Leaching and Concentrating Mixed Copper Ores 


Method Used at Experimental Plant ot Arizona Copper Co., Ltd., at Clifton, on Old Tailings, 
Consists in Regrinding, Dissolution of Oxidized Copper in Weak Sulphuric 
Acid, and Flotation of the Sulphide Slimes : 


By ARTHUR CROWFOOT AND KENNETH H. DONALDSON 
Superintendent of Concentrators and General Foreman of No. 4 Concentrator 
Written for Engineering and Mining Journal 


lurgical staff of the concentrating division of the 
Arizona Copper Co, on mixed ores showed that 
75 per cent of the acid-soluble copper was readily soluble 
in adilute sulphuric-acid solution, if the ore were crushed 
to pass 35 mesh. Finer grinding was recommended to 
hasten the results and to increase the extraction. Co- 


| “NARLY in 1917, experiments made by the metal- 


Experiments were made on the current mill tailings 
from concentrator No. 4 for the recovery of its acid- 
soluble copper content during the period September to 
November inclusive, 1918. These were discontinued 
because the acid-soluble copper of the ore treated in the 
mill dropped to a point which made consideration of its 
recovery by a leaching process inadvisable. In this 





THE SLIME TAILING PONDS IN SOUTH CLIFTON 


incident tests made upon old tailing material from the 
Clifton ponds indicated that these tailing deposits could 
be worked successfully by a combined leaching and flo- 
tation process. A continuation of the experiments 
during 1917 and 1918 on a larger scale resulted in the 
presentation of several proposed flow sheets for a com- 
bined leaching and flotation plant, using a counter- 
current decantation tank system for the recovery of 
the copper-bearing solution from the pulp, precipitating 
launders containing scrap iron for the precipitation of 
the copper from solution, and flotation cells for the 
recovery of the sulphide copper. Also, a ten-ton experi- 
mental leaching and decantation plant was erected at 
the Clifton concentrator, to treat current tailing product 
from the mill for the recovery of the contained acid- 
soluble copper. 


process the acid-soluble copper content of the mill tail- 


ings was concentrated in the slime portion of the tail- 
ings by a de-sanding operation performed by an Allen 
cone which preceded leaching and decanting operations. 

The treatment of the old Clifton tailings in the experi- 
mental leaching plant had been considered, and it was 
decided during November, 1918, to make the necessary 
changes in the plant for the treatment of this material. 
These consisted chiefly in the addition of a pebble tube 
mill to reduce to the required size any coarse sand which 
might be encountered and also to act as a disintegrator 
for lumps of slime; and in the addition of a flotation 
unit so that the sulphide copper might be recovered from 
the underflow of the last decanting tank. The required 
changes were started in ‘December, 1918, and finished in 
January, 1919. 
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The plant was put into operation on the treatment of 
the old tailing material on Jan. 25, 1919, and operated 
under the conditions of flow sheet No. 1 until May 13, 
1919, when flow sheet No. 2 was put into operation. 
The plant operated under the conditions of flow sheet 
No. 2 until July 10, 1919. : 


MATERIAL IN OLD TAILING PONDS UTILIZED 


The material upon which the test work was performed 
consisted of representative samples of the tailing slime 
contained in the old tailing ponds in South Clifton. The 
banks of these tailing ponds are constructed of tailing 
sand having a maximum size of grain of between 1.5 
and 2 mm.; and 93 per cent of the material in the ponds 
is fine enough to pass through a 200-mesh sieve which 
has openings .074 mm. square. The sandy material 
forming the banks of the ponds constitutes only a small 


SOUTH CLIFTON SLIME TAILING PUND, SHOWING PRE- 
LIMINARY SAMPLE CUT IN:- FOREGROUND AND 
TEST PIT IMMEDIATELY BEYOND 


percentage of the total deposit, and this material was 
not included in the feed to the test plant. The copper 
in this sandy material will, however, be readily amenable 
to recovery by the same flow sheet proposed for the 
treatment of the slime. ; 

The deposit consists of a mixture of practically un- 
treated “oxide” slime and the slime tailings from a sul- 
phide mill. The “oxide” slime originated in a concen- 
trating plant which preceded the old leaching plant at 
Clifton, the oxide ore being treated in a Hancock jig 
for the removal of a coarse concentrate before leaching. 
The slime was then removed from the jig middling and 
sent direct to the ponds without further treatment. The 
‘deslimed jig middling was sent to the leaching plant. 
(See Greenawalt’s “Hydro-metallurgy of Copper,” p. 
183.) The tailings from the sulphide mill were de- 
sanded by the use of a special form of elevator, the slime 
joining the “oxide” slime in the ponds, and the sand 
being hauled away in railroad cars to form the banks 
of the ponds and for other purposes. 

The slime mixture as it occurs in the ponds has the 
appearance of a stiff clay and contains 20 per cent by 
weight of moisture. The material settles slowly, aver- 
age results showing that about 30 sq.ft. of settling area 
is required per dry ton of material to obtain a Dorr 
tank underflow with a density of 50 per cent solids, as 
was required. Large tank areas are therefore neces- 
sary. For instance, to settle 100 tons of the slime from 
a density of about 25 per cent solids (the density leav- 
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ing flotation cells) to a density of 50 per cerit solids, a 
tank 60 ft. in diameter is required. 

The thorough sampling of the slime deposit progressed 
with the experimental leaching and flotation work. In 
all, thirty test pits were sunk, these being regularly at 
the corners of rectangles. These pits were 8 ft. square 
and were continued to the bottom of the deposit, vary- 
ing from 9 to 16 ft. in depth. A hole about 2 ft. square 
was dug 2 ft. deep in the center of the bottom of each 
test pit to prove the bottom. A total sample of about 
1,200 dry tons was obtained, which assayed as follows: 

Total Acid-Sol. Water-Sol. 
Cu Cu Cu Sul, Cu 


0.85 
61.20 


0.06 0.48 
4.30 34.50 


1.39 
100. 00 

Small- and large-scale laboratory tests indicated that 
at least 75 per cent of the total copper in the slime was 
readily recoverable by subjecting the slime to a com- 
paratively short dilute sulphuric-acid leach for obtain- 
ing the acid-soluble copper, and to treatment by flota- 
tion for the sulphide copper. 

On account of the finely divided character of the ma- 
terial, and its cohesive nature when moist, the percola- 
tion method was not practicable. Therefore, the leach- 
ing solution had to be applied after the slime had been 
brought into the form of a pulp by the aid of additional 
water. 

The density of the pulp had to be kept as high as 
was consistent with the necessity of obtaining thorough 
agitation with the leaching solution, so that the required 
degree of acidity in the leaching solution might be 
maintained without excessive use of acid. 

For the separation of the copper-bearing solution 
from the leached pulp, counter-current washing and de- 
cantation was employed, the conditions being analogous 
to those existing in cyanide plants working on finely 
divided gold. Flow sheet No. 1 shows the arrangement. 
The slime lumps were first broken in a mixer somewhat 
similar to a small-scale log washer, water being added to 
bring the density of the discharge to 50 per cent solids. 
The mixer put the slime in condition to be picked up 
by the scoop feeder of the tube mill which immediately 
followed it. The tube mill used was 5 ft. in diameter 
by 12 ft. long, direct-connected to a motor, and lined 
with Danish pebbles set in cement. Danish pebbles were 
also used for a grinding medium. Sulphuric acid was 
added at the discharge of the mill, the pulp then being 
delivered to the leaching tanks. Nos. 1, 2, and 3 were 
wood-stave tanks 9 ft. 6 in. in diameter and 10 ft. deep, 
these tanks being in place and available for use for this 
purpose. 

Pulp was transferred from one tank to the next by 
the use of air lifts. These consisted of a square wooden 
pipe of 2 in. inside cross-section, made up of two pieces 
of 2 x 2 and two pieces of 2 x 6 nailed together with 
copper nails. The air pipe was a #-in. rubber hose 
which discharged directly into the pulp, no footpiece 
being used. Although this type of lift was not efficient 
in the use of air, it worked satisfactorily for test pur- 
poses, and with a pulp containing 50 per cent solids the 
submergence was frequently as low as 25 per cent. 

The air used for regular operation was that supplied 
by a No. 3 Root blower, which also supplied the air for 
flotation and the air lifts for the washing tanks. The 
discharge launders from the air lifts were arranged so 
that any proportion of the material lifted could be re- 
turned to the same tank. The return gave an excellent 
mixture of the pulp as well as simplifying the regula- 
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tion of the advance. These air lifts have since been 
replaced with Dorrco pumps, as it was desired to test 
this type of pump. They will probably be more eco- 
nomical in the use of power. 

The leached pulp from the tanks was delivered to a 
drag-belt classifier, which returned the sands to the tube 
mill for regrinding and a slime product to the washing 
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FLOW SHEET NO. 1 


and decanting tanks. The necessary dilution of the 
leaching tank discharge preceding classification was ac- 
complished by the use of return solution from the over- 
flow of the second decanting tank in the three-tank 
system, 


Arr LIFTS REPLACED BY DoRRCO PUMPS 


The washing and decanting tanks used in flow sheet 


No. 1 were 16 ft. square, and were in place, having: 


been used in a previous test on current mill tailings. 
They were equipped with air lifts for the transfer of 
the settled solids, similar to those already described. 
These lifts were not satisfactory, owing to difficulty 
in controlling the amount of thickened pulp raised. 
They were therefore replaced with 2-in. Dorrco pumps, 
which gave good service, requiring a minimum of re- 
pairs and operating attention. 

The pulp discharge from the third washer in the 
series was sent to a standard Callow 8-ft. flotation cell, 
which produced.a rough concentrate and a tailing prod- 
uct. No cleaner cell was installed, but periodical tests 
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showed that a high-grade sulphide concentrate could be 
produced. 

The tailings from the flotation cell were at first re- 
treated on a Deister table, but this operation was later 
discontinued as unnecessary. 

The results obtained with flow sheet No. 1 were as 
follows: 


Assay, per Cent ———————_—_ 
Total Cu A.-S. Cu Sul. Cu W.-S. Cu 
Feed to plant.......... 1.41 0.87 0.51 0.03 
ching-tank discharge 1.14 0.22 0.43 0.49 
Washing-tank discharge. 0.73 0.21 0.42 0.10 
Flotation tailings....... 0.31 0.13 0.11 0.07 
Acid Consumption (Lb. 60 Deg. Bé.) 
Per dry ton of material treated. ........ccccccccccccccccece 51.14 
UE TA OE COGRs GONG BE IOs vv ccccccnccuccccacenccedece 1.81 
bg ee ae ee ees 2.94 
Per lb. of A.-S. copper recovered.............cccceccccccces 3.71 
Over-All Extraction or Recovery 
PO ORE OE ON i i relic ed ecvnccdevewrawasnadaecne 79.57 
Per cent of acid-soluble copper. .................0eeceeeeees 79.35 
er UN Gr I Ng a ooo dv cncdccnctavecscevedsedes 79.96 
Per cent of water-soluble copper. ..............eceeeeececees 86.72 


The recovery of water-soluble copper would have been 
increased had not some difficulty been encountered in 
holding the discharge of the washing tanks at the cor- 
rect density. 

Because of the slow settling of the suspended matter, 
already mentioned, it was decided to try out a combined 
decanting tank and vacuum filter flow sheet, limiting 
the decantation to one tank followed by a continuous 
vacuum filter. The flow sheet was, therefore, rearranged 
as shown in flow sheet No. 2. Both flow sheets are 
identical up to the point where the discharge from the 
leaching tanks is sent to the classifier. Following this 
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point, in flow sheet No. 2, the copper-bearing solution 
is recovered partly by tank decantation and partly by 
filter decantation; also, there is a notable difference 
in the location of the flotation system in the flow sheet. 
In No, 1 flotation is the final operation, the table which 
followed having been discarded as unnecessary, the 
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sulphide copper being floated from a pulp containing 
practically barren solution. 

In flow sheet No. 2 flotation precedes the decanting 
and filtering system and receives its feed from the over- 
flow of the classifier which immediately follows the 
leaching tanks. The sulphide copper is, therefore, 
floated from the solids contained in a lean copper- 
sulphate solution. The flotation tailings are sent to the 
decanting and filtering system, and the final waste tail- 
ings of the process form the filter cake. Laboratory 
tests had proved that sulphides can be floated as readily 
in lean copper-sulphate solutions as in barren solutions, 
and this has been checked and confirmed in test-plant 
operations. 

Arranging the flotation system as in flow sheet No. 2 
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discharge than in the feed to the plant, in both flow 
sheets Nos. 1 and 2. The tube mill, leaching tanks, and 
ciassifier operate in a closed circuit. The flotation feed 
is higher in total copper than the feed to the plant, 
because the return solution used for diluting the classi- 
fier feed contained a small amount of copper in solu- 
tion, which material was included in the flotation-feed 
assays. 

Flow sheet No, 2 gave satisfactory results if the 
copper was to be precipitated by the use of scrap iron 
or sponge iron, and for the slime deposit this method 
of depositing the copper no doubt will prove to be the 
most economical. 

Recovering all copper-bearing solution by the use of 
continuous vacuum filters is now proposed, in which 


DORRCO PUMPS TRANSFERRING PULP FROM ONE LEACHING TANK TO ANOTHER 


eliminates the necessity of re-pulping the filter cake 
for flotation treatment, and the problem of disposing 
of the tailings is simplified. 

That the results obtained under No. 2 conditions were 
more satisfactory than under those in flow sheet No. 1 
was due largely to a higher recovery of water-soluble 
copper. Also, the flotation tailings produced were 0.04 
per cent lower in sulphide copper, and it was considered 
that the presence of a slight amount of free acid was 
beneficial to the flotation process. 

A summary of the principal results obtained under 
flow: sheet No. 2 conditions is given below: 


———————_ Assay, per Cent 
Total Cu A.-S. Cu Sul. Cu 

Feed to plant 

Leaching-tank discharge 

Flotation feed 

Flotation tailings 

Washing-tank discharge......... 

Filter-cake tailings.............. 


Acid Consumption 
Per dry ton of material treated 
Per lb. of total copper in feed 
ap Ths OF AS. Commer an F600... wo. oc. ow cave sein ce 
Per lb. of A.-S. copper recovered 


Over-All Extraction or Recovery 
Per cent of total copper 
Per cent of acid-soluble copper 
Per cent of sulphide copper 
Per cent of water-soluble copper 


The sands from the classifier being returned to the 
tube mill, the total copper is lower in the leaching tank 


operation the leaching-tank discharge will be sent di- 
rectly to a filter equipped to produce possibly three 
grades of solution. Recovery of the sulphide copper 
will not then be attempted until after the copper-bearing 
solution has been removed from the pulp. The filter 
cake will be repulped and sent to the flotation system, 
the flotation rougher cell tailings again forming the 
general tailings of the system. 

If it is found possible to construct tailing dams from 
this dilute tailing pulp of very finely divided solids, so 
that clear water may be recovered, the use of tanks for 
the reclamation of solution or of water will be entirely 
superseded. However, employing of tanks to reclaim 
the tailing water may be found economical if used in 
conjunction with the tailing dams as water reclaimers. 
The main benefit to be derived from the use of the tanks 
will probably be a better control of the dilution of the 
copper solution and the production of a higher grade of 
copper solution. 

Crusher, screen, roll, and primary table equipment 
have been added to the plant to make possible the 
handling of mixed run-of-mine ores. A roasting furnace 
and SO,-leaching drum are also being installed at the 
plant, so that the cheaper sulphur dioxide may be tried 
on ores which contain a high percentage of acid-soluble 
gangue. 
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Mine Operators of Note 


James MacNaughton 


per country were impressed by several inter- 

esting facts, and among them was the realization 
that of all the influences which have directly affected 
the upbuilding of that section perhaps the greatest is 
the Calumet & Hecla, 
Mining Co.—the largest & 
operating company in 
the district. The mines, 
mills and smelter oper- 
ated by the C. & H. (no 
one ever speaks of the 
company by its full title) 
all show the influence of 
a guiding spirit; the 
effect is that of a well- 
balanced piece of ma- 
chinery, each unit work- 
ing with precision under 
the touch of a master 
engineer. Large-scale 
operations require big- 
thinking, able men who 
are learned in the school 
of experience and who 
combine with their ac- 
quired knowledge of af- 
fairs a keen understand- 
ing of human nature. 
Such a man is James 
MacNaughton, vice-pres- 
ident and general mana- 
ger of the Calumet & 
Hecla Mining Co., and, 
in addition, general man- 
ager of all the subsid- 
iary companies of the 
parent organization. 
Born in Canada in 1864, 
of Scotch parents, young 
MacNaughton, after at- & 
tending high school, ™ 
entered the University of Michigan, where he 
studied civil engineering. There were no frills in those 
days, and his education was obtained by dint of hard 
work which brought out those admirable qualities that 
Mr. MacNaughton so well displays in his management 
of affairs today. He played football, and, as with every- 
thing else, successfully. It is the remembrance of those 
early days that has produced the enthusiasm and inter- 
est which he shows in the sports of the copper district 
and in the excellent school system that stands second to 
none in the country. It is quite probable that Mr. Mac- 
Naughton would have attended the Michigan School of 
Mines had that institution been established at the time 
he entered college, but it was not until 1885 that this ex- 
cellent college—now the Michigan College of Mines— 
was founded. However, Mr. MacNaughton has always 
displayed a keen interest in the school at Houghton, and 
much of the prestige enjoyed by its graduates and the 
school itself is due to his advice and counsel. Many of 
the able members of his staff are “M. C. M.” men, and 


V ver ous Institute members in the Michigan Cop- 





JAMES MacNAUGHTON 





frequently he consents to address the student body on 
matters concerning their chosen profession. As with 
many others, Mr. MacNaughton’s course in civil en- 
neering was merely the stepping stone,to mining, and 
upon entering the employ of the Calumet & Hecla com- 
pany his advance was 
rapid. He was, and is, 
big, generous, intelligent 
and resourceful, and 
above all has that deep 
insight into human 
nature which has come 
to be recognized as pre- 
requisite in the mod- 
#|.ern .administrator and 
which is the biggest 
asset of the successful 
man. One has only to 
study the record of the 
Calumet & Hecla to note 
what that organization 
has accomplished in the 
development of a com- 
munity spirit in the 
copper country, its meth- 
ods of handling men, the 
bonus and pension sys- 
tems, free insurance for 
its workmen, and other 
examples of welfare 
work, to realize that such 
undertakings must re- 
quire the supervisory 
services of a man of 
broad mental measure- 
ment. Certainly the 
copper country and the 
Calumet & Hecla are 
to be congratulated on 
“Jim” MacNaughton. 
He is a member of the 
American Institute of 
Mining and Metallurgical Engineers, of the Lake 
Superior Mining Institute and of the Institution of Min- 
ing and Metallurgy (London). He was, and is, keenly 
interested in politics, having been a delegate to the Re- 
publican National Convention at St. Louis in 1896, and 
also a de'egate-at-large from Michigan to the Republican 
National Convention in 1908. From this we may as- 
sume that politics, contrary to the opinions expressed 
by many engineers, was considered by James Mac- 
Naughton to be a good game, for if it were not he would 
have had little to do with it. His devotion to the wel- 
fare of the industrial communities of Michigan should 
prove an inspiration to the engineering profession. 

Despite Mr. MacNaughton’s many interests he finds 
time to give consideration to good roads, and to the pro- 
grams for other public improvements which his section 
of northern Michigan has so well put into practice. 
He is a member of the University Club of Chicago, the 
Tennis and Racquet Club of Boston and the Links Club 
of New York. 
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The Railroad Situation 


By R. S. McBRIDE 


Engineering Representative, Washington, D. C. 


EVER within any similar short period have three 

such far-reaching steps been taken in the Ameri- 
can railroad industry as have been made during the last 
few weeks. The railroad wage award has doubtless af- 
fected more workers and influenced wages in a larger 
total sum than any other similar award in history. Cer- 
tainly at no time has a regulating authority ever before 
in one single order created rate increases amounting to 
a billion and a half dollars per year. 

The discharge of nearly 10 per cent of its workers 
by one of the large eastern railway systems is almost 
correspondingly drastic in its significance. Apparently 
labor as well as the rest of the community understands 
this last event to mean that slothful service in return 
for reasonable wage is no longer going to be tolerated. 
Persistent report of appreciable unemployment through- 
out the country indicates that the railway labor situa- 
tion is not alone affected thus. The limited ability of 
the transportation systems to move materials needed for 
construction and industrial-plant operation accounts in 
part for the appreciable shortage of employment, but 
there seems to be at present a general feeling that a 
decision on the part of management officials is even more 
potent an influence to this end. 

Almost without exception those who have commented 
upon the railway labor situation believe that increasing 
efficiency in performance of labor will certainly result 
from recent events. The increase in wage will render 
willing workers more content and better disposed toward 
their employment; the executive policy referred to will 
mean the elimination of the unwilling employee. It is, 
therefore, not too much to expect an increase in operat- 
ing efficiency during the coming months which will per- 
haps amount to as much as $100,000,000 per year in 
benefit to the railway systems. 


THE ACCOUNTING SIGNIFICANCE 


The Interstate Commerce Commission is specifically 
instructed by Congress in the transportation act of 1920 
to regard 54 per cent as a fair return upon railway 
values plus an allowance of not to exceed one-half of 1 
per cent, this to be fixed in the judgment of the Com- 
mission as an allowance for improvements, betterments, 
or equipment which are chargeable to capital account. 
The recent decision, therefore, is based upon these 
terms and is intended to provide a net operating income 
to the utilities of 6 per cent upon a value of approx- 
imately ninteen billion dollars. 

There has been very general favorable comment upon 
this finding. By some it is regarded purely as a reason- 
able return for current operation of these public cor- 
porations. Others, however, believe that the Interstate 
Commerce Commission took an even more advanced 
view. Those who hold this latter opinion say that the 
Commission, realizing that earlier returns had been 
wholly inadequate, intended to fix the returns at a point 
which would permit the utilities to catch up on their 
deferred maintenance work. Of course, if this is the 
fact it makes little difference whether it is considered to 
be a recognition of need for adjustment of past returns, 
which were too low, or it be assumed that these items 
were deferred from earlier periods, when they were 
properly chargeable to operating expense, and now, 


Vol. 110, No. 10 


therefore, are properly included in the coming years’ 
operating expenses. The economic significance is the 
same, though the accounting and legal meanings may be 
quite different. No matter which one of the several 
views mentioned is held, it is almost always found that 
railway students regard the rate increase and the 
present situation most encouraging to industries as a 
whole. Great improvement in transportation facilities 
and service are generally anticipated. If they are 
realized, all industrial activity will quickly profit. 

The effect of the railway situation upon cost of 
living by and large to the community is too complicated 
to forecast for the immediate future. However, even 
though the ultimate user finds the whole increase passed 
on to him in the prices of commodities which he buys, 
he can feel some degree of reassurance in the fact that 
facilities are being provided whereby future transporta- 
tation of similar commodities can be more effectively 
accomplished. Taking the present coal situation as a 
striking example of the benefit of this, it is evident 
that the user of this commodity will ultimately profit 
greatly by paying the higher transportation charges. 
The coal situation is as follows: 


FACTORS AFFECTING COAL PRICES 


The high prices of coal, both bituminous and anthra- 
cite, have been in large measure, if not wholly, the result 
of two factors: (1) a slight under-supply, and (2) an 
excessive panic with respect to shortage. It is well 
known that even a very small percentage of demand 
above supply creates large percentage increase in prices. 
This has been all too evident in the coal situation 
recently. Spot coal prices have been extremely high, 
and wholesalers handling coal on contract from the 
mines for current sales not under contract naturally 
have taken advantage of the current spot market. The 
margin between the spot market and the contract market 
has thus been very great, and hence the temptation to 
break contracts has been most unusual. Doubtless the 
violation of contracts by producers of coal has, therefore, 
been unprecedented in amount recently ; and what should 
have been contract coal became spot coal subject to all 
the fiuctuations and competitive demand. As a result 
almost everyone who had to buy during recent months 
has been compelled to pay a high price. 

The fundamental cause of the entire coal shortage 
has, however, been the inability to provide cars for the 
prompt movement of coal, which coal could be produced 
in quantity far in excess of current demand were cars 
available. Let us assume that a reasonable policy of 
improved coal-handling facilities is adopted and that 
part of the billion dollars per year increase in railway 
net income is expended for this needed equipment. In 
a single year the purchasers of coal should be relieved of 
all fear of coal shortages and excessive prices similar 
to those now confronting them. 


Krupps After Russian Iron Ore 


A Berlin correspondent of The Iron Age reports that 
Krupp prospectors are investigating the large fields of 
magnetic iron ore located by the late Professor Leydt 


at Kursk, in South Central Russia. These so-far un- 
worked ore fields, according to Leydt and two Swedish 
engineers who have checked his observations, extend 
in parallel bands for a distance of 180 kilometers, and 
are among the greatest deposits of magnetic ore in 
the world. 
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BY THE WAY 





More Points on Technical Writing 


During the course of a dinner at which the members 
of the Bureau of Mines staff gathered recently, John 
L. Cochrane, the director of the Bureau’s publicity 
division, was asked to discuss the following topic: “If 
you had the power to develop a writer of technical 
matter, what course would you adopt?” A portion of Mr. 
Cochrane’s reply is as follows: 


First of all I would catch him young and feed him on 
alphabetical crackers to insure that he became a man of 
letters. Then I would give him a careful diet of raw bull 
to strengthen his nerve—the one most essential thing to 
technical writing. 

I would teach him that the other man in the same line 
of work is always wrong: can’t possibly ever be right. (You 
could prove that through the fact that he indulges in 
technical writing.) I would attempt to teach him that 
clearness is fatal to any technical writer. I would drill 
into him daily, “Kid, obscure your meaning, and you will 
become famous.” Then it will give you a convenient loop- 
hole to escape if you ever have to. If anyone attacks you 
then you can very easily call him “another,” because in 
reality you, yoursel’, if honest with yourself, as you some- 
times should be, do not quite know what you mean yourself. 
In that way, you’ll have it on him, even though he won’t 
know. Anyway, 4 conscience is sometimes convenient, even 
to a technical man. 

If you want to throw a few additional smoke screens 
into the article, which is always desirable, puncture it with 
stars, asterisks, crosses and other mysterious marks, the 
harder to understand the better. Then have a number 
of footnotes that correspond, but mean nothing. Be sure 
that you refer as authority to some society that you defy 
him to find out anything about, such as “Flannigan in the 
May, 1852, proceedings of Erin-go-Bragh.” Make it as 
difficult as possible for your reader to follow; that’s genius. 

And here is some advice that ought to be italicized: If 
you disagree with another author and want to pillorize him 
before your technical disciple (you really care about nobody 
else) put in an extra footnote and refer to him as the 
authority for something you know is wrong. If done 
naively, it has the effect of T.N.T. The ordinary effort of 
the layman in such matters is childish in comparison. 

Always quarrel with your scientific brother in a dignified 
manner. Begin with, “May I have the honor to explain.” 
The beauty about such open, gentlemanly controversy is 
that you may quite as often be as near right or as near 
wrong as the other fellow. I stress this, because I feel it 
is an important accomplishment in technical writing. How 
fully equipped is a technical writer who can tell a man he 
is a damn fool in language that leaves him flattered! 

Then by all means, if you are a Government technical 
employee, have at least three or four other technical 
employees read critically your manuscript before it is 
ready for the printed page. The beauty here lies in the 
fact that when they get through with it all such annoying 
superfluities as personality of the author have disappeared. 


Don’t bother about the lack of capabilities of those who - 


read the manuscript. The chances are that unconsciously 
they may improve it, as in the case of the hitherto homely 
person who developed into a handsome man after a horse 
had stepped on his face. And during this process of 
critique, if you ever wince when they put the hot iron 
into your soul, you will never make a technical writer, 
and therefore there may be some hope for you. 

And please remember as a technical writer that nothing 
is ever perfect. If you are in a great art gallery and the 
simple-minded folk are admiring the Venus de Milo in their 
cryde, enthusiastic way, remember your training and take 
issue with the work. Suggest that it is not true to nature 






















































because it does not have one or two warts on the feet. 
Point out that there are no varicose veins on the leg. 

I almost forgot to say that brevity, being the soul of 
wit, has no place in a technical article. 

If the dream child that I have instructed (and he is no 
synthetic kid) can follow me, it may be said of him with 
apologies to Kipling “Then you’ll be a man, my son; you'll 
be a man.” 


Typewritten in the Clouds 


P. R. Coldren, editor in charge of editorials and 
mining for the Joplin Globe, believes he is the first news- 
paper man in the country to write an editorial in an 
aeroplane. He made his first flight on Friday, Aug. 13, 
just to show his scorn of superstition, and in order to 
feel perfectly at home, took along a small portable 
typewriter, tied securely to his knees. The editorial he 
wrote he admits was not literature, but he is going to 
claim that it is the first written on a typewriter in an 
aeroplane, until he learns differently. Mr. Coldren is 
an honorary member of the American Zinc Institute and 
had a place on the program at the recent annual meeting 
in Chicago. 


Engineer and Inventor 


Pedro Zamora, the Mexican bandit, recently captured 
Charles Hoyle, of Esperanza, Ltd., as recounted in the 
daily press, whereupon a certain New York paper stated, 
“Hoyle is a nephew of the American inventor, John Hays 
Hammond.” What’s the use of being an engineer, after 
all, and famous (so we think) at that? 


Rolling Stones 


That mining need not be an ephemeral occupation is 
indicated by the records of a few old-timers in the Globe 
district in Arizona. Sam Richmond, who worked the 
first silver claim in Richmond Basin about forty years 
ago, is still working a claim there at the age of seventy- 
seven and recently received $200 from a single sackful 
of silver ore shipped by him. Fred Hefty, also seventy- 
seven years old, has lived at McMillen for forty-three 
years, and Charles Newton, caretaker at the old 
MeMillen mine, has been in the camp for over forty 
vears, though it has long been practically deserted. 


A Classic Allusion 


“On one occasion in 1849, for instance,” says Hittel 
in his “History of California,” “when William B. 
Almond was trying a trivial case in San Francisco, the 
attorney for the plaintiff, in what he considered a 
sudden burst of inspiration, called his opponent an 
oscillating Tarquin. ‘A what?’ exclaimed the judge in a 
stentorian voice. ‘An oscillating Tarquin, Your Honor.’ 
At this the judge, who was entirely unacquainted with 
Tarquin and had probably never before heard the word 
‘oscillating,’ removed his feet from the table in front 
of him; and, leaning forward and pointing his index 
finger toward the offending disciple of Blackstone, he 
ejaculated in a voice of thunder, ‘If this Honorable 
Court knows herself, and she thinks she do, that remark 
is an insult to this Honorable Court. You are fined two 
ounces and stand committed till you down with the 
dust.’ ‘But, Your Honor—’ remonstrated the attorney. 
‘Silence, sir,’ roared the judge, ‘this Honorable Court 
won't tolerate ‘cussing’ and never goes back on her 
decisions.’ It is almost needless to add that the fine 
was paid and the attorney more careful of classical 
allusions for the future.” 
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CONSULTATION 


The Future of Barytes 


“In your Aug. 7 issue of the Engineering and Mining 
Journal, first article, the statement is made that the demand 
for barytes is increasing and its future is excellent. I 
_would be glad to know why.” ; 

The demand for barytes is dependent upon its useful 
properties. There are three major uses for this 
material, which, in order of importance, are, in the 
manufacture of lithopone, as ground barytes (a white 
pigment, or base for paints), and in the manufacture of 
barium chemicals. Barytes has a wide variety of 
important applications that are continually being 
expanded. The greatest consumption is absorbed by 
the growing lithopone industry in the United States, 
whereby barytes and zinc are chemically and physically 
treated to form a valuable pigment (see July 17 issue of 
Engineering, and Mining Journal.) It is the great 
demand for paint in the United States in connection with 
building and other construction which accounts for the 
present pressure to produce as much barytes as pos- 
sible. The demand for barytes at the present time is 
larger than the supply, a condition that shows no indica- 
tion of being mitigated for some time unless unexpected 
shipments of crude barytes from abroad should occur. 
It is essentially a producers’ market. 

The critical shortage of barytes is directly the result 
of the almost complete curtailment of imports of this 
material from Germany, where most of the foreign 
barytes formerly coming to the United States was pro- 
duced. In previous years 25,000 to 30,000 short tons 
was imported annually. In 1916, 1917, and 1918 the 
imports totaled only twenty-three tons. Under these 
. circumstances the domestic resources of barytes were 
called upon to fill the void left by decreased imports, 
with the result that the price of the product gradually 
increased. In previous years $3.50 per ton was con- 
sidered a fair price for crude barytes. Present prices 
for the same class of material are between $10 and $12 
per ton, an advance of about 250 per cent. 

The attempt to replace the shortage of foreign ore by 
greater activities in the domestic barytes fields was 
handicapped by the smallness and frequently the isola- 
tion of the deposits. Ready accessibility is so lacking in 
some barytes mines that only with a high price of barytes 
—such as is ruling at the present time—can these 
operations continue. However, inaccessibility today may 
be accessibility tomorrow. The chief source—also the 
chief market—for barytes is in the East, and those 
mines in the Appalachians conveniently located as to 
markets are in for a prosperous period. The only dark out- 
look on the barytes horizon is the probability of the re- 
sumption of imports from Germany. There is little doubt 
but what Germany will be anxious to ship this material 
to the United States and furnish competition along the 
Atlantic seaboard which it will be difficult to meet under 
existing tariff regulations. The large deposits of 
Germany can be mined cheaply and the ad valorem duty 
of 15 per cent is a small protection to ‘the industry. 
However, the” possibility" of Germany resuming the 
export trade quickly is not as probable as it may seem. 
Many diffitulties will have to be surmounted before the 
readily available ees facilities which that. nation 


was accustomed to have before the war are again at its 
disposal. Furthermore, labor and political troubles have 
not been entirely eliminated. The importation of 
German barytes is still an uncertain element in the 
situation. Then there is the possibility, which ought 
not to be overlooked, that higher tariffs may be imposed 
to protect the American industry. 

How long the present period of prosperity may con- 
tinue no one can prophesy, but it seems certain that it 
will be for some time—until heavy importations from 
abroad are made. A much larger production than the 
present one could be easily absorbed, and search is being 
continually made for other deposits. A great part of the 
country’s output is in the hands of the lithopone and 
other manufacturers, but these interests have been 
unable to fill their own requirements and are constantly 
in the market for the crude material. It is unlikely that 
the demand for this useful mineral will decrease in the 
next few years. 

The following table summarizes the development of 
the industry in the ten years previous to 1919. 


BARYTES PRODUCTION IN THE UNITED STATES, IMPORTS, AND 
AVERAGE PRICE 1910-1918 

Produced 
and 

Marketed 

in U. S. 


Average 
Price 


$3.31 
a5 
4.56 
5.66 
6.73 


Imports 

43,389 28,800 
108,547 2,504 
221,952 17 
206,888 6 
155,368 0 


Cobalt-Nickel Smelters 


“I would appreciate it very much if you would give me 
the names of some smelting companies that treat cobalt- 
nickel ores. There are some, I believe, in Eastern Canada 
and a few in England.” 

The following comprises a list of companies produc- 
ing cobalt in North America: 


Location of 
Works 


Post Office 
Address 
Deloro Smelting & Refin- 
ing Co., Ltd 
Coniagas Reduction Co., 
Ltd. : 
*Metals Chemical, Ltd.... Welland 
Standard Smelting & Re- | 
fining Co., Ltd -Chippawa Niagara Falls, Ont. 


In the United States, the Haynes Stellite Co. has a 
plant at Kokomo, Ind., in which it reduces cobalt ores 
mined at its property in Idaho. A former cobalt-nickel 
refinery at Fredericktown, Mo., was shut down in 1909, 
and to the best of our knowledge 1 is not operating at ‘the 
present time. 

The domestic resources of nickel and cobalt are small. 
The nickel smelters and refineries. in the United States, 
such as the International Nickel Co., work wholly on 
imported ore and matte coming from Canada or New 
Caledonia. The United States is not self-supporting in 
nickel requirements. 


Deloro, Ont. 


St. Catharines, Ont. 
_ Welland, Ont. 


*Not ‘operating, . 
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THE PETROLEUM INDUSTRY 





A Numerical Expression for Production-Decline 
Curves of Oil Wells 


By Means of Mathematical Interpretation and Records of Formule 
Which Express Well Production It Is Possible To Avoid Bulky 
‘Data, and Curves May Be Conveniently Constructed as Desired 


By J. O. LEWIS* AND W. W. CUTLER, JR.t+ 
Written for Hngineering and Mining Journalt 


decline curve follows an exponential equation of 
the type formula y — a = k (4% — b)-. These 
curves have usually been recorded graphically on recti- 
linear or logarithmic co-ordinate paper. The recording 
of such curves by numerical rather than graphical 
expressions has certain features which are useful, par- 
ticularly as thereby much data may be presented in 
condensed form. The method of deriving and -re- 
cording numerical expressions for production-decline 
curves will be briefly outlined. 
The production-decline curve shows the production of 
a well, tract, or field for successive periods, in terms 
of production. Thus for a well which produced during 


] deine care has shown that the production- 


successive years 8,200, 4,900, 3,800, 2,450, 2,300, and. 


1,850 bbl., the production-decline curve would at suc- 
cessive equal horizontal intervals pass through points 
8,200, 4,900, 3,800, 2,450, 2,300, and 1,850, respectively, 
on the vertical scale. 
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Production Decline Curve Showing the Extended Curve of Probable 
Future Production 


FIG. 1. PRODUCTION-DECLINE CURVE 


Fig. 1, which illustrates a production-decline curve, 
is taken from p. 70 of the “Manual for the Oil & Gas 
Industry,” for 1918, published by the Treasury Depart- 
ment. Such curves may be used to read past production 
and to estimate production in the future. Curves can be 
made by various methods for different fields or proper- 
ties which usually reduce to hyperbolas when “ironed 
out.” A collection of plotted curves is bulky and incon- 


thus the curves for many fields may be carried on a 
single sheet of a notebook. The use of this method is 
confined to curves which closely follow a true hyperbola. 

The method is as follows: Transfer the production- 
decline curve to logarithmic paper. Shift all points of 
the logarithmic curve the same number of units to the 
right or left until the curve approximates a straight 
line. To straighten always move the curve in the direc- 
tion of its convex side. It may require several trials to 
determine the proper position of the curve. 

In the accompanying illustration (Fig. 2) curves 1, 
2, and 3 represent the same curve in different positions 


Production ' Decline Corve' 
Curves {ZAF represent the same curve in different 


Positions on the logarithmic paper 
Curvel-Moved | space to right to straighten 
Curve 3Moved 6 spaces to left fo straighten 


Curve2-Shows curve as straight line 























Ripsdendtndestiaunel Gill 
Equation y(r-b) Pk {3 ad 
aa 


Substituting y (¢t2)""-18,500 


n= tanoc=} <8 





FIG. 2. LOGARITHMIC PRODUCTION CURVE 


venient to carry, whereas a simple numerical expres- +0 logarithmic paper.. Curve 1 was moved one unit to 


sion for each curve may.easily be formed which will 
permit the reproduction of the curve when desired, and 





*Chief petroleum technologist, Bureau of Mines. 
+Petroleum technologist, Bureau of Mines. 
¢Published by permission of the Director, Bureau of Minés. 


the right until it approached a straight line, as shown 
by Curve 2. Curve 3 was moved six units to the left 
until it occupied the position of Curve 2, A straight 


- line can be drawn through Curve 2. so that it: passes 


through or -lies .between all points. of the curve and 
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represents the mean average of the curve. This straight 
line represents the “ironed-out” curve and may be 
extended downward to read estimated future production, 
or may be extended upward in case the past production 
is not known. 

Two points of a straight line on logarithmic paper 
establish a curve, and thus by recording the co-ordinates 
of two points on the “ironed-out,” straightened, log- 
arithmic curve a numerical expression for the produc- 
tion-decline curve is obtained. 

To show which part of the curve represents the actual 
productive life of the wells choose the two points on the 
“ironed-out” curve where it crosses the beginning and 
the end of the period of production, 

Thus in the accompanying illustration the record of 
these two points establishes that part of the curve 
representing the period of actual production: 


Y = 8200 Y = 1850 
s = X= 7 


(y = production in barrels, x = relative time in years; 
thus 2 = 1 actual time and 7 = 6 actual time). 

These two points may be plotted on logarithmic paper 
and joined by a straight line when it is desired to 
reproduc: the curve. 
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General Hyperbola 


FIG. 3. HYPERBOLIC PRODUCTION CURVE 

Fig. 3 shows the type of hyperbola which the produc- 
tion-decline curve approaches. The type equation for 
this curve is Y — a = K (2% — b)— where a and b 
are the distances of the asymptotes from the X and Y 
axes respectively, n the slope of the curve, and K, a 
constant. 

It is to be noted that this type of hyperbolic curve is 
the curve for expanding gases. The production of an 
oil well generally represents the work accomplished by 
the expansion of the compressed natural gas associated 
with the oi] in the sands. The production of oil in fields 
where recovery is caused mainly by expanding gases is 
essentially a problem in thermodynamics. 

A production-decline curve begins theoretically at 
infinity production and zero time, but actually at some 
definite production, and the Y axis may be moved to pass 
through this point, thus throwing the asymptote to the 
left of the Y axis and making b a minus quantity. All 
points to the left of the Y axis thus become minus 
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quantities, and hence imaginary so far as the well or 
wells are concerned. Time for the particular curve 
begins in the Y axis; thus in Curve 2, Fig. 2, 2 on the 
time scale becomes the first year, 3 the second year, 
and 7 the sixth year. 

The production curve may be theoretically considered 
as ending at zero production and at infinity time. Thus 
a becomes zero and the asymptote coincides with the 
X axis. Actually the curve terminates where produc- 
tion ceases for whatever reason—usually where it has 
reached, or is estimated will reach, the economic 
minimum of production. n, the slope of the curve, may 
be determined by plotting the production decline curve 
as a stright line on logarithmic paper and then scaling 
the tangent of the slope as in Fig. 2, where tan 


a =5= 118. 


K is a constant and may be determined graphically 
from the straightened logarithmic curve, as it is the 
value of Y where the curve crosses the left side of the 
logarithmic paper at one on the abscissa from the 
asymptote. In Fig. 2, K 18,500. K may be 
determined mathematically by substituting the already 
determined values of n, b, and 2 and y for any point 
in the equation: 


y —a=k (x%{ — b)— where a = 0, y = (a — b)* or 
y(« —b)" =k. 


In Fig. 2 m was recorded as 1.18. The highest re- 
corded production was 8,200, which lies on the straight- 
ened logarithmic curve where the abscissa equals 2. b, 
therefore, for this curve, is —2. K, which equals value 
of y where curve lies at abscissa 1, equals 18,500. 

The formula for this curve thus becomes 


y(x — b)" = K, or Y(x + 2)** = 18,500. 
Where x = 0, Y = 8,200. 


When the value of n is high, and it sometimes 
approaches 20, the determination of must be very 
exact, and is difficult to obtain. A small error in the 
value of n introduces a large error in the calculation. 

It is, therefore, preferable to record the co-ordinates 
of two points of the curve instead of the equation. 


New Oil Area in Colombia 


Colombian engineers and geologists are investigating 
a reported new oil area in the southeastern part of 
Colombia and about thirty-five miles from a navigable 
affluent of the Amazon. Some drilling has already been 
done, and good results are claimed. So far, no foreign 
interests are in the field. 

The attention of the American and British operators 
has recently been directed to the Pacific littoral south 
of Buena Ventura, where excellent oil indications and 
structure are reported. This: formation is supposed to 
be a continuation of the horizons yielding high-grade 
oil, exploited in northwestern Peru and developed by 
shallow native operations at Santa Elena, in Ecuador. 


The Union Oil Co. of California has reported that its first 
well in Mexico proves to be a 42,000-bbl. gusher, according 
to word received by the local office from Mexico. The well 
in a twelve-hour day is said to have delivered 20,891 
bbl. through a pipe line for three miles and kept the pres- 
sure at 350 lb. in the line. Oil men on the ground, accord- 


ing to the report, estimated that if the oil was flowing into 
eauhe that a closer the well would run as high as 80,000 


bbl. a day. 
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NEWS FROM THE OIL FIELDS 





Lost Soldier Field, in Wyoming, 
Shows Promise at Depth 
From Our Special Correspondent 


The Blair Oil Co. has completed its 
No. 22 well in the Lost Soldier field, 
flowing 600 bbl. daily from the fifth 
sand at 1,375 ft. Four other sands above 
this fifth sand were penetrated, each 
showing oil in commercial quantity. 
After being cased and deepened the 
flow ‘ncreased to 1,500 bbl. This hole 
is of considerable importance, as_ it 
shows that the Lost Soldier field is of 
much greater importance at depth than 
was formerly believed. 

Several wells have been brought in 
near Casper recently. The lowa-Wyom- 
ing Oil Co. completed its No. 3 well 
in the Bolton Creek field, producing 
several hundred barrels of oil daily. The 
other wells are being drilled, and the 
location for a fourth has been made. 
The Chappell Oil Co. is also spudding 
in on land of the Victor-Wyoming Oil 
Co. In the Osage field a gusher was 
brought in at 1,320 ft. on land in which 
the Casper-Osage Oil Co. holds a one- 
half lease interest. 

Considerable work is under way on 
the Mahoney dome, north of Rawlins. 
The Utah Refining Co. has struck a 
good oil showing at 2,100 ft. This has 
been ‘cased off and the well deepened 
to the lower sand at about 2,400 ft. 

The Midwest Refining Co. is drilling 
its first well in the Elk Basin field on 
Section 19-58-99. This well will be 
drilled to 2,500 ft. at least. Wells pro- 
ducing 50 bbl. daily have been brought 
in at 1,600 ft. in this field. 

The Anglo-United Oil Co., Ltd., has 
a well 130 ft. deep to the top of a 50-ft. 
sand in the Dallas field, Lander County, 
producing about 50 bbl. of heavy oil 
daily. This is one of the shallowest 
wells in Wyoming. In contrast to this 
well oil has been struck in the General 
Petroleum Co.’s well on Sect. 17, Ferris 
field, 4,400 ft. deep. Two sands were 
passed through, but these gave no in- 
dication of being oil-bearing until drill- 
ing was stopped to permit casing to be 
set when the hole started to cave at the 
bottom. 

Considerable drilling is being done on 
wildcat wells in the Muskrat field, 
thirty miles south of Shoshoni. It is 
stated that the Midwest Refining Co. 
has found a good showing of oil and 
gas at 1,380 ft. in this section. 

Deep drilling in ‘the Alkali Butte 
field, near Riverton, is being done by 
the Inland Oil & Refining Co. Its No. 2 
well is over 2,780 ft. deep, and the 
first Wall Creek sand, it is expected, 
will be struck soon. The Cheno-Myrin- 
Midwest Companies’ well in the north- 
ern part of the field is down 900 ft. 
This will also be a deep test. The 
Myrin Oil Co. will drill twenty wells 





to the proved shallow sand of this field. 
These wells will be on property of the 
Cheno Oil Co. recently taken over on 
a working basis by the Myrin Co. There 
are already eight producing wells on 
this land. The Carter Oil Co. will 
extract casinghead gas from its gas 
well, which came in making 35,000,000 
ft. of wet gas. 





High-Grade Well Rekindles Oil 


Interest in Montana 
From Our Special Correspondent 


Cleaning of a shale cave-in at the. 


Frantz No. 2 well in the Cat Creek 
field; in Fergus County, in the central 
part of Montana, resulted in the well 
blowing itself in with a production of 
1,200 bbl. of high-grade oil daily. This 
output at one time showed a flush of 
1,800 bbl. The oil runs as high as 50 
per cent. gasoline, and, for the volume 
of high-grade flow, the well, it is 
claimed, will stand alone in the country. 
Up to the time the well had been 
cleaned it had an output of about 350 
bbl. A pipe line has been constructed 
from the well to Winnet, about fourteen 
miles distant, on a branch line of the 
Chicago, Milwaukee & St. Paul Ry., 
capable of carrying about 1,200 bbl. 
daily. This well has kindled anew the 
oil excitement in Montana, and about 
100 drilling rigs are in operation 
throughout the state. 





Oil Struck Within Arctic Circle 
From Our Special Correspondent 

The Imperial Oil Co. makes the an- 
nouncement that after two years’ explo- 
ration and drilling, oil has been struck 
at Fort Norman, just within the Arctic 
Cirele, north of Great Slave Lake and 
close to the Mackenzie River. Oil was 
found at a depth of 480 ft. with a flow 
of 10 bbl. per day. The company has 
eleven rigs operating at various points 
in Western Canada, carrying out the 
program as announced at the annual 
meeting last February, comprising the 
exploration of all ‘prospective oil areas 
in the country. 

Few people appreciate the immensity 
of this undertaking. . Fort Norman is 
1,000 miles north of the nearest rail- 
way, and the complete drilling outfit 
had to be taken by water down the 
Peace and Slave Rivers, through Great 
Slave Lake and down the Mackenzie 
River. Fur traders in those far posts 
receive mail only once a year. The 
crew and outfit started down the river 
early in the summer of 1919, but on 
account of low water had to winter at 
Great Slave Lake, the journey being 
completed this year. 

At Czar, Alberta, where one well is 
already 2,000 ft. down, it is thought the 
prospects of striking oil between that 
point and 2,500 ft. are good. 


1,000-bbI. Gusher in Kentucky 
Kills the Driller 


From Our Special Correspondent 

A gusher which flowed 250 bbl. the 
first four hours was brought in Aug. 18 
on the S. A. Kelly farm near Bowling 
Green, Warren County, Ky. It was 
completed at 484 ft. and is estimated 
good for 1,000 bbl. a day. Fred Fulton, 
sixty years old, driller, was burned to 
death when the well came in. Other 
drillers succumbed temporarily to the 
gas fumes from the well. 

A well was completed Aug. 20 on the 
farm of General W. L. Sibert, offsetting 
the Tarrants wells near Bowling Green. 
Oil was thrown 60 ft. into the air and 
a continuous stream shot skyward for 
forty-five minutes before it was put 
under control. The initial flow was 100 
bbl. an hour. 

The Leon Producing Co. recently 
brought in a 500-bbl. well on the Daven- 
port lease in Warren County. The well 
was standing 700 feet in oil when it 
was shot. Location is being staked out 
for No. 2, on which work will begin 
as soon as No. 1 is put on the pump. 

Interest in oil is growing in Cumber- 
land County, eastern Kentucky. The 
Southern Oil & Refining Co. brought in 
what is described as a “real good well” 
on the Russ Gilbert farm, near Baker- 
ton. A strong stream has been flowing 
from the well to the Cumberland River. 
a half mile distant. It is located a 
short distance from the “Old English” 
well, drilled in 1866, and which produced 
1,200 bbl. daily. No. 2 of the Carter 
Oil Co. is reported from Menifee County 
on the John Powers lease, rated at 100 
bbl. Oil operators report this to be a 
promising field. The Turtle Oil & Gas 
Co. is drilling south of Paintsville, 
Harlan County, and expects to be in the 
sand soon. . 


Colorado Wildcat Strikes Oil 
From Our Special Correspondent 

It is reported that the Nee-No-She 
Oil Co. has struck oil at 2,550 ft. in 
its well in Sect. 18, T.20S., R.46W. in 
Kiowa County, Col. The well has not 
yet been bailed, so it is impossible to 
state what its possible production will 
be. Naturally, the discovery of oil in 
a wildeat well of this character has 
created great excitement locally, and 
leases are selling at high figures. 

The Producers & Refiners Corpora- 
tion has secured leases on a block of 
8,000 acres in Routt County. This area 
covers, it is believed, two possible oil- 
bearing structures. The first well will 
be drilled near the center of the south- 


east one-quarter of Sect. 25-4-88. Ma- 


chinery and building material are being 
hauled in from Hayden, the nearest 
railway station, about twenty miles 
southwest. Several years ago gas was 
found at shallow depth in this section. 
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COURT DECISIONS IN MINING CASES © 


Deister Machine Co. Patents 
Held Valid 


U. S. Circuit Court of Appeals Rules 
Claim Not Void, Though Not In- 
cluded in Co-pending Application 


The Circuit Court of Appeals of the 
United States, Seventh Circuit, recently 
affirmed the judgment of the District 
Court holding the patent of the Deister 
Machine Co. for improvements in con- 
centrator tables valid and infringed by 
the Deister Concentrator Co. In the 
appeal the Concentrator company at- 
tacked the decree of the District Court 
upholding certain claims in three pat- 
ents covering improvements in concen- 
trating tables, asserting that all the 
patents were invalid and that its struc- 
tures do not infringe any of the claims 
involved. It also claimed that as to 
the first two patents issued there had 
been double patenting. 

Speaking for the court, Judge Evans 
says that various types of concentrat- 
ing tables were well known to the trade 
in 1912. Some were covered by pat- 
ents, and certain factors in the success- 
ful operation of all concentrating tables 
were well recognized at that date. 
Among the well-known types were the 
Gilpin County bumping table, the Gold 
Coast of Africa table, the Overstrom 
table, and the Butchart bent-riffle table. 
From these types, as well as from va- 
rious patents, it was found that riffles 
were old, resistance planes were old, 
and the reciprocal longitudinal move- 
ment and the tipping or tilting of the 
table were all well known, and had been 
commonly practiced for many years 
prior to the appearance of the Deister 
Machine Co.’s tables. 

The inventors of this company’s table 
were far from being pioneers in the art. 
However, they canceived and worked 
out what they claimed was an improve- 
ment over other tables. A new element 
was added to these older ones, which, 
co-operating with them, doubled, it was 
claimed, the capacity of the table, with- 
out increasing the loss in the tailings, 
secured a cleaner and greater quantity 
of ore values, and reduced the item of 
labor cost. The court found some evi- 
dence to support these assertions. That 
an increased capacity without loss in 
the tailings resulted was not seriously 
disputed. 

The Machine company’s Claim 4 of 
Patent 1,040,164, for concentrating 
table, one element of which is a plateau 
having its surface above, but substan- 
tially parallel with, the general surface 
of the table, and Claim 1 of Patent 
1,040,165, having the same element, 
were held valid and infringed, though 
the plateau of the Concentrator com- 
pany’s table was not precisely parallel 
with the surface of the table. 


By wetrtagian Gustin 


Defining the terms “substantially 
parallel,” the court says the patentee 
was seeking apparently to prevent con- 
gestion of material on the dam or in- 
cline connecting the plateau with the 
main surface of the table. If the pla- 
teau was approximately parallel, the 
material leaving the apex of the dam 
or incline would move more rapidly 
than it traveled while ascending the 
incline, with the result that the min- 
erals would spread out and the wash 
water would remove the slime or sand 
that was carried up the incline by the 
values. Thus, “substantially parallel” 
as used here is a relative term; and 
not synonymous with exactly or pre- 
cisely parallel. And defendant’s pla- 
teau was sufficiently parallel, said the 
court, to constitute infringement of the 
patent. 


Applications by the same person for 
the two above-numbered patents were 
co-pending in the U. S. Patent Office, 
and the patents were issued on the 
same day. The defendant contended 
the claim of the latter was void because 
it was only a broader or more generic 
claim and might have been joined with 
the claims of the first patent. The 
court ruled against the contention that 
there had been a double patenting, and 
said it could not be assumed that the 
issuance of the one with the smaller 
number preceded the issuance of the 
other. 


Claims 1, 4 and 5 of the Deister 
patent, No. 1,088,685, for a concentrat- 
ing table having a plurality of plateaus, 
with the front edge of the final plateau 
forming the mineral-discharge edge, 
were held valid and infringed, though 
defendant’s final plateau was rounded 
near the edge. But, the patentee hav- 
ing specified as one element of his com- 
bination a plurality of plateaus, with 
the front edge of the final plateau form- 
ing. the mineral-discharge edge, he was 
limited to a table in which the front 
edge of the final plateau formed the 
mineral-discharge edge, though such 
element was valueless. 


Thomas Et Al Guilty of Contempt 
in South Butte Suit 


In the contempt proceedings of the 
South Butte Mining Co. against Thomas 
B. Thomas, in which the Circuit Court 
of Appeals, Ninth Circuit, held Thomas 
and others in contempt for attempting 
to obtain a patent from the Land De- 
partment to the Resurrection lode claim, 
the Supreme Court of the United States 
has denied the petition of Thomas for 
a writ of certiorari to the Court of Ap- 
peals, making the judgment of that 


court conclusive in holding them in 


contempt. 


Arizona Supreme Court Defines 
Private Nuisance Law 


Rules as to Conditions Under Which 
Mines Are Liable for Noise, Smoke, 
and Offensive Odors 


Judgment against the Arizona Her- 
cules Copper Company, in its condemna- 
tion proceedings against the Methodist 
Church at Ray, and the Ray Consolidat- 
ed Mining Company, has been affirmed 
in the Supreme Court of Arizona. 

In its opinion the court says that a 
mine had the right to construct ore bins 
at the mouth of its shaft on its own 
property, and the fact that they were 
in close proximity to a church, and that 
in their reasonable use the noise there- 
from disturbed public worship or other 
functions of the church, and thereby 
diminished the value of the church’s 
property, gave the church no right of 
action for damages. 

And where a mine condemns property 
and lays tracks for its private use, the 
principles applied to common carriers 
when acting in their private capacity 
should be adapted in fixing the liability 
of the mine owner for damages to pri- 
vate property. 

Further, a mine which condemns a 
small strip of land for a track and in 
the general plan of construction intends 
to construct several other tracks on a 
highway, tracks being for the private 
use of the mine, the rule of consequen- 
tial damages should be extended to all 
the tracks and their operation, and the 
land owner is entitled to damages by 
reason of noise, smoke, cinders, vibra- 
tion, or other nuisance or injury; the 
improvements amounting to a private 
nuisance under the Arizona law. 


Judgment Against Brant Inde- 
pendent Mining Co. Reversed 


In another action arising out of the 
foreclosure proceedings against the 
Brant Independent Mining Co., the U. S. 
Circuit Court of Appeals has again re- 
versed the judgment of the District 
Court for Colorado, which had awarded 
to the trustee in the mortgage a defi- 
ciency judgment in the sum of $108,373 
against the mining company. 

The judgment was the difference be- 
tween the amount found due upon the 
bonds issued by the mining company, 
with interest and costs, less the amount 
received from the sale of the mortgage 
property. The Court of Appeals ruled 
that a trustee in a corporation mort- 
gage securing bonds, on foreclosure of 
the mortgage, is not entitled as such 
trustee to recover a deficiency judg- 
ment for the amount found due on the 
bonds over and above the proceeds of 
the sale, unless such right is given him 
by the mortgage. 
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ECHOES FROM THE FRATERNITY 


SOCIETIES, ADDRESSES, AND REPORTS 





Bisbee To Remain American, 
If Possible, Says Dowell 


Large Number of Mexicans on Sacra- 
mento Hill a Temporary Condition 
—Operations Must Continue 


“Present Plans and Plans for the 
Future in Company Operation,” was 
the subject of a recent talk at Bisbee, 
Ariz., by G. H. Dowell, manager of the 
Copper Queen branch of the Phelps 
Dodge Corporation. Mr. Dowell made 
the first authoritative remarks that 
have been heard there in some time, as 
to the views of the company on the 
labor situation and the prospect for 
the future in the matter of ore re- 
serves. He said in part: 

“The company that I represent de- 
pends largely on the income from this 
property for the development of other 
properties. As you all know, opera- 
tions have been restricted during the 
last year or so on account of the inabil- 
ity of the company to market copper, 
but all look forward to a time when 
we shall be able to market all the cop- 
per we can produce. 

“In addition to normal mining opera- 
tions, there has been the work on Sacra- 
mento Hill. The company has invested 
there already about $5,000,000 and be- 
fore the project is ready for operation 
will have invested more than $8,000,000. 
I remember that a speaker here some 
time ago remarked that Sacramento 
Hill is an illustration of the saying 
that faith will move mountains, but I 
have found that it takes something 
more than faith to move Sacramento 
Hill. The project is really just begun. 
We have moved, up to date, about 10,- 
000,000 tons, but before the project is 
completed shall have to move more 
than 80,000,000 tons. 

“The companies and the community 
here, as elsewhere, have the problem 
of labor supply. We have had and 
have now all the labor we need under 
present production conditions. I think 
we shall have. enough when the time 
comes to attain our normal output of 
about eight millions pounds of copper 
a month. 

“It has been the policy of the com- 
pany to employ English-speaking men 
under ground. About 80 per cent of 
those now working under ground are 
Americans. I hope the company may 
be able to continue this policy. On 
Sacramento Hill the company has been 
forced to employ much Mexican labor, 
but you should understand that this is 
only a temporary condition. When the 
Sacramento Hill project has been com- 
pleted, most of these will be laid off. 

“The problem of obtaining American 
labor devolves on three conditions. The 
wage scale is the first. This camp has 
the reputation of paying as high or 
higher than other places. The company 


desires to maintain this reputation. To 
a certain extent, however, the com- 
pany’s hands are tied. It would be de- 
structive to depart very far from the 
scale of wages paid for similar labor 
in other camps. 

“The second point in obtaining Amer- 
ican labor is the treatment of men on 
the job. We are trying to bring about 
a system whereby a man gets a square 
deal on the job. Under such condi- 
tions men become and continue con- 
tented, and will want to stay. 

“The third point is community en- 
vironment. There is no other locality 
in the Southwest that can compare with 
Bisbee in climate and public schools. 
We have done what we can in the mat- 
ter of providing recreation. Men who 
are working hard must have recreation. 
We have endeavored to assist in the 
matter of housing. It has been the 
policy of the company to employ mar- 
ried men and to enable them to provide 
a home. We have encouraged home 
building, but in the last few years have 
been hampered by the war and high 
costs in this respect. Many employees 
provide their own homes through the 
Building and Loan Association. Mar- 
ried men, as a rule, are the most de- 
pendable and efficient and lose less time 
on the job. 

“Another matter of importance is 
that of community spirit. Men who 
come into this camp must be made to 
feel that they are one of us. It makes 
no difference what occupation a man is 
in if he is an honest man earning an 
honest living. 

“We hope to maintain our policy 
of employing Americans in this camp. 
It would be disastrous to have to shut 
down the mines in order to carry out 
this policy, and if the worst came to the 
worst we would employ what men we 
could get. This is a matter in which 
all are vitally interested. The company 
will carry out the policy of employing 
Americans to the fullest extent, but 
we need your assistance. 

“With regard to the future of Bis- 
bee, we have as much ore reserves now 
as we ever had. A large part of the 
earnings of this property will be put 
back into it.” 





The Société de Chrome has been 
having some difficulty in completing the 
installation on Yaté of the extensive 
hydro-metallurgical installations  or- 
dered from France. The local canaques, 
by advice of their religious leaders, are 
refusing to recognize the validity of 
sales of land regularly agreed on and 
ratified by current usage and decrees. 
The colonial government has been hesi- 
tating in face of the native opposition. 
writes Le Bulletin du Commerce of 
Nouméa, and work has been held up. 


Stolen Platinum Recovered by 
Aid of Bureau of Standards 


One of the noteworthy features in 
the industrial chemist’s year of 1919- 
1920 has been the theft and subsequent 
recovery of large quantities of platinum 
laboratory utensils belonging to gov- 
ernment and private laboratories. Two 
men were arrested last April while 
attempting to dispose of 280 troy 
ounces of platinum “sponge,” the por- 
ous state of the metal. They had 
left small lots with two firms who, hav- 
ing circulars concerning various thefts, 
notified the authorities. 

A general round-up was ordered 
and inventories of all Government 
platinum in various bureaus and in 
munitions manufacture were made. 

Chemical analysis indicated that the 
seized supply had come neither from the 
New Jersey plant nor from the labora- 
tory of the Bureau of Standards. The 
Government agents did not believe the 
story of one of the men that he and a 
friend had obtained the metal by placer 
mining about 100 miles north of Parry 
Sound, Ont., because there had never 
been any of the metal found there. 

In its quality the captured consign- 
ment closely resembled the stocks at 
the War Department Plant at Nitro, 
W. Va., where the inventory showed 
there should be 5,000 ounces of sponge, 
and also the stock at a Government 
military plant at Jacksonville, Tenn. 
As some of the platinum at Nitro was 
known to contain a large percentage of 
palladium that in the satchel seemed 
to have come from Jacksonville. 

One of the men, although he said 
that he was a Canadian, spoke with a 
marked Southern drawl, which sug- 
gested that he had been born not far 
from the Blue Ridge. He had a certain 
indolence of manner, which made the 
detectives think he would not work his 
imagination any more than he was com- 
pelled to do. Finally they located a 
Maxwell House in Nashville, Tenn. 
Government agents immediately were 
dispatched to this hotel and working 
from it discovered that one of the men 
arrested had been employed in the Old 
Hickory Powder Plant at Jacksonville. 
The investigation led from the powder 
plant to the Government reservation 
and resulted in the arrest of an as- 
sistant chemist who was implicated in 
a confession as the man who had ab- 
stracted the precious metal. 

According to the chemical society’s 
account, investigation disclosed that the 
chemist had abstracted the platinum 
sponge and in its place put mercury and 
ordinary moist dirt. The Government 
agents declared that the plan was to 
steal eighty-six cans, each containing 
twenty-five ounces of platinum, selling 
the metal for $100 an ounce. 
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Book Reviews 


The Iron Ores of Lake Superior. By 
Crowell & Murray. Cloth; 64 x 
93; pp. 302; maps; Penton Publish- 
ing Co., Cleveland, Ohio. 

This fourth edition includes revised 
and up-to-date information concerning 
the iron mines and ores of the Lake 
Superior district. Supplementing the 
data covered in the earlier editions, a 
chapter describing modern methods for 
mixing ores and figures showing aver- 
age analyses and shipments since 1917 
have been added. The book serves not 
only as a valuable reference work to 
the operators in that section but as a 
guide to the student of iron ore mining, 
as all of the chapters, with the excep- 
tion of 9, 11, and 12, relate to some 
phase of mining or marketing iron ores. 
The arrangement'of the data is such as 
to afford an excellent conception of the 
manner in which operations are car- 
ried on, and although a further elabora- 
tion on the subject of mining methods 
mieht be given, it is questionable if 
such is warranted in the preparation of 
a book that fulfils in such a complete 
manner the demand for information re- 
garding operating mines. 


Mini~~ Directory of Minnesota for 1920. 
Compiled by the Minnesota School 
of Mines Experiment Station. 
Paper, 33 x 6, pp. 153. Published 
bv the University of Minnesota, 
Minneapolis, Minn. 

Part I contains thirteen maps re- 
produced from the originals, prevared 
bv the Mines Experiment Station. These 
show a general map of the iron ranges 
and separate maps of the Mesabi, Ver- 
milion and Cuyuna ranges. Part II 
contains a list of all mines and prop- 
erties that have shipped ore or are 
listed on the tax records as containing 
taxable ore. The name, location, and 
lnero] doserintion of each are given. Part 
IIT in¢ludes a list of the various compa- 
nies, together with the names of the 
officials, subsidiary companies and the 
proverties with which they are asso- 
ciated. Part IV contains a list of the 
men associated with the mining indus- 
try of the state. ; 

The compilation is issued in a most 
convenient form and will be found valu- 
able to those in any way connected with 
the iron industry. Much of the excel- 
lent work of data collection which has 
been done in this section must be cred- 
ited to the Experiment Station of the 
Minnesota School of Mines. 


Earthwork and Its Cost. By Halbert 
Powers Gillette. Flexible binding, 
4 x 7; illustrated; pp. 1350. Mc- 
Graw-Hill Book Co., New York. 
Price $6. 

The author of the book is too well 
known to need introduction to engi- 
neers, and the same thoroughness which 
has characterized his earlier works is 
noticeable in this handbook of earth ex- 
cavation. In his preface and introduc- 


tion, Mr. Gilletfe emphasizes the value 
to the engineer of the careful collecting 
and analyzing of cost data. The sub- 
sequent chapters of the book are proof 
sufficient that his contentions are well 
taken, for the data relating to each 
object leave little to be desired. Among 
the subjects covered are the following: 
Properties of earth; measurement, 
classification and cost estimating; bor- 
ing and sounding; clearing and grub- 
bing; loosening and shoveling earth; 
spreading, trimming, and rolling earth; 
haulage and earth removal and excava- 


tion, and the design and construction ~ 


of embankments, earth dams, and simi- 
lar works. 


Technical Papers 


Flotation in Australia—“Some Con- 
trolling Factors in Flotation,” by Ralph 
D. Nevett, with subsequent discussion, 
occupies seventeen pages in the March 
Proceedinas of the Australasian Insti- 
tute of Mining and Metallurgy (Mel- 
bourne). The paper discusses the prin- 
cipal things which must be watched 
to secure satisfactory results in Aus- 
tralian selective flotation practice. 
1. Crushing. The ideal feed is slime. 
2. Rate and Regularity of Feed. It is 
absolutely necessary to have a regular 
flow of feed for the best results. A 
large storage tank should be provided, 
as an agitator or Dorr thickener. 
3. Densitu of Pulp This is very im- 
portant, and it is necessary to find what 
density will give the largest capacity 
and best metallurgical results; that 
density must be kept constant by fre- 
quent tests. 4. Temperature. The tem- 
perature must be watched closely, both 
in the SO. and the Palmer-Seale-Nevett 
processes. A difference of two or three 
deg. F. may have a marked effect. Some 
external heat is usually necessary: 
introduction of high-pressure steam 
into the pulp is the favorite method. 
5. Addition Aqents. These should be 
added generally as far ahead of the 
flotation machine as possible. 6. Condi- 
tion of Circuit Liquor. The water must 
be clean. Other requirements are in- 
definite. A certain quantity of salts in 
solution seems to improve the results. 
The addition of elemental sulphur 
seems often to be beneficial in the 
P.-S.-N. process. Oil must be emulsi- 
fied. 7. Agitation. “Agitation is bene- 
ficial in all methods of flotation of all 
classes of ore.” An agitator ahead of 
the flotation machine is recommended. 
Sometimes bucket elevators provide 
sufficient agitation. 8. Aération. Air 
must be admitted in minute bubbles 
only, and under the agitating impel- 
lers. In the discussion following the 
reading of the paper Mr. Henderson 
said soluble salts could ke present up 
to 8,000 gr. per imperial gallon. He 
was against the use of compressed air 
in any form. Mr. Nevett replied that 
compressed air increased capacity when 
treat.ng sime. Mr. Chomley sail pri- 


“of 50 per cent in one instance. 
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mary slime (colloids) had a bad effect. 
Regularity of flow was very important, 
and underflow from a Dorr thickener 
was not as satisfactory as material 
from an agitating tank for this pur- 
pose. Mr. Read said he had no trouble 
using compressed air as long as it was 
properly atomized. A density of 45 per 
cent was found much better than one 
Mr. 
Wincey said best results were obtained 
on slime and that troubles from that 
source were probably due to dirty cir- 
cuit water. Large amounts of salts in 
solution caused no trouble provided the 
SO, process was used. 


Bolshevik Russia—Two very informa- 
tive articles written in a most inter- 
esting manner are “Actualities in 
Industrial Russia of Today,” in the 
August number of the Compressed Air 
Magazine (11 Broadway, New York 
City, 25c.) and “Bolshevism From the 
Inside,” in the Augu&t Atlantic Monthly 
(Boston 9, Mass., 40c.). Is is plain that 
Russia is no place for a white man; 
it is a proper territory only for Reds. 


Chrome —The Colorado School of 
Mines Magazine for July (Golden, Col., 
25c.) publishes a seven-page article on 
the concentration of a Montana chrome 
ore, a “black sand” from Oregon, and 
a slag resulting from the production of 
ferrochremium in the electric furnace. 


Chloride, Arizona—The history and 
prospects of the Chloride district are 
discussed in the August number of the 
Arizona Mining Journal (price 20c., 
Phenix, Ariz.). Special mention is 
made of the Chloride Queen, the Darda- 
nelles, the Molly Gibson-Chloride, and 
the Tuckahoe properties. The author 
admits that the district: is dead, but 
thinks that modern metallurgy will 
solve the complex ore problem there if 
capable management and sane financing 
can be obtained. 


Tale and Soapstone—In Reports of 
Investigations .for July, Serial No. 
2,142 (Department of the Interior, 
Washington, D. C.), R. B. Ladoo dis- 
cusses tale and soapstone (five pages). 
The common physical and chemical 
tests which determine the grade of 
product are outlined and a plea is made 
for standardization so that definite and 
comparable price schedules can be 
formulated. 


Fedcrated Engineering Societies— 
Those of our readers who wish to know 
all about the organization and pur- 
pose of the Federated American Engi- 
neering Societies will be interested in a 
pamphlet entitled “Engineers Unite,” 
which may be obtained free of charge 
from the McGraw-Hill Co., New York. 
It consists of reprints of news articles 
and editorials from the pages of the 
publications of the societies and the en- 
gineering and industrial journals. 


Barite—“Barite Deposits in Upper 
East Tennessee” is the title of a six- 
page paper in Bulletin 23 of the Ten- 
nessee State Geological Survey (Nash- 
ville, Tenn.). Short references to known 
deposits are made. 
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MEN You SHOULD 
KNOW ABOUT 





J. Leonard Replogle returned to the 
United States from Europe on Aug. 21. 

W. E. Malm, of the Malm-Wolf Co., 
is in New York City on professional 
business. 


J. Parke Channing, of New York, 
recently spent two weeks in the Michi- 
gan iron and copper fields. 

M. H. Alworth, owner of several 
Mesabi Range operations, has completed 
an inspection of his properties. 

Bailey Willis is working out the 
geology of the Washington magnesite 
deposits for the Northwest Magnesite 
Co. 

Walter Harvey Weed has completed 
and reported on his examination of the 
Boston Montana Development Co. prop- 
erty. 

Sir John Cadman, professor of min- 
ing at the University of Birmingham, 
England, recently resigned from that 
chair. 

Roy J. Colony, instructor in geology 
in Columbia University, New York, is 
examining gold properties on Long 
Lake, Manitoba. 

Eugene Dawson, mining engineer, 
will sail for South America on Sept. ‘. 
He will examine mining properties in 
Brazil and Bolivia. 

E. E. Hunter, general manager of 
the Hanna Ore Mining Co., has returned 


to Duluth, Minn., after a business trip 


to Cleveland, Ohio. 


R. M. Overbeck, of the U. S. Geologi- 
‘cal Survey, has returned from a trip 
to South America where he has been 
on petroleum work. 


A. K. Knickerbocker, superintendent 
for the Northern Minnesota Ore Co., is 
in charge of manganese operations for 
kis company at Cushman, Ark. 


F. A. Vestal, superintendent of the 
Bureau of Mines helium plant at Petro- 
lia, Tex., has been paying a visit to the 
Washington offices of the bureau. 

William H. Hubbard, .Jr., of the 
Northport Smelting & Refining Co., is 
spending a few months at the affiliated 
works of the Pennsylvania Smelting 
Co., Pittsburgh, Pa. 


Dwight E. Woodbridge and George H. 
Rupp, mining engineers, have com- 
pleted a trip into the Hudson Bay coun- 
try. 

Lewis A. Levensaler, consulting min- 
ing engineer, 902 Hoge _ Building, 
Seattle, Wash., has gone to Nome and 
other Seward Peninsula points on ex- 
amination work and will not return 
before October. 


C. D. Young, general supervisor of 
stores, Pennsylvania R.R. system, Broad 
St. Station, Philadelphia, Pa., and vice- 
president of the American Society for 
Testing Materials, has been appointed 
as representative of that society on 
Engineering Council. 
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John D. Ryan, chairman of the board - 


of directors of Anaconda Copper Min- 
ing Co., was in Butte recently in- 
specting the mining properties of his 
company and in conference with C. F. 
Kelley, president of the corporation. 


J. Henderson, an English oil expert 
who was at Baku for a number of years 
looking after British oil interests, is in 
Canada on behalf of the Anglo-Persian 
Oil Co., which has secured oil leases in 
tke neighborhood of Moncton, N. B. 


E. J. Maney, general manager of the 
ore mines of the Shenango Furnace Co., 
has returned from a lake trip on one of 
the company’s ore boats in company 
with W. P. Snyder, president, and C. D. 
Dyer, vice-president, of the company. 





Harris & Ewing 
ARTHUR E. WELLS 


Arthur E. Wells, formerly assistant 
chief metallurgist and assistant super- 
visor of stations at the Salt Lake City 
station, has been made chief metallur- 
gical engineer in charge of the new 
non-ferrous metallurgical division of 
the U. S. Bureau of Mines. Mr. Wells’ 
headquarters will continue to be at Salt 
Lake City, Utah. He has been a mem- 
ber of A. I. M. E. since 1916. 


D. D. Irvin, of Douglas, Ariz., has 
keen appointed general superintendent 
of Moctezuma Copper Co. (the Phelps 
Dodge subsidiary) with headquarters at 
Nacozari, Sonora, Mex., where H. T. 
Hamiltcn continues as general mana- 
ger. 


Charles Camsell, who is leaving Van- 
couver to take up the duties of Deputy 
Minister of Mines at Ottawa, was given 
a farewell banquet on Aug. 18 by the 
British Columbia division of the Cana- 
dian Institute of Mining and Metal- 
lurgy. 


Capt. M. L. Fay, one of the pioneer 
prospectors of the Lake Superior iron 
country, and who has for several years 
been on the Mesabi and Cuyuna ranges, 
has returned to the scenes of his earlier 
work on the Gogebic range to study the 
more recent developments of geolozic 
interest. 


OBITUARY], « 





Clyde M. Ney, a mining engineer 
thirty years old, employed at the Old 
Dominion mine, Miami, Ariz., was in- 
stantly killed on Aug. 2, last, by a 
blast on the mine’s eighteenth level. 


Jared Everett Gaylord, formerly man- 
ager of the Parrot Silver & Copper 
Co., a prominent copper producer of 
Butte, Mont., died at the age of seventy- 
six, in Bridgeport, Conn., on July 22 last. 
Mr. Gaylord was born at Liberty, Sul- 
livan County, N. Y., Jan. 14, 1844, and 
went to Butte, Mont., in 1882, where 
he remained until his return in 1898. 
He took an active part in all that re- 
lated to the development of Utah. 


J. C, Gwillim, professor of mining in 
Queen’s University, Kingston, Ont., 
from 1903 to 1919, died on Aug. 19 
after a long illness in his fifty-second 
year. He was a graduate in mining 
engineering of McGill University. Pro- 
fessor Gwillim spent several summers 
exploring coal lands and oil properties 
of the Canadian Pacific Ry. In 1919 
he explored the Peace River oil fields 
for the British Columbia government. 


SOCIETY MEETINGS 


ANNOUNCED 





Iron & Steel Institute, 28 Victoria 
St., London, S.W.1, will hold its fall 
meeting at Cardiff, Wales, on Sept. 21- 
24 next, in the rooms of the South 
Wales Institute of Engineers. G. C. 
Lloyd, secretary, is at the above 
address. 


A First-Aid and Mine-Rescue Contest 
will be held Sept. 9, 10, and 11, in Den- 
ver, under the auspices of the U. S. 
Bureau of Mines in co-operation with 
the Rocky Mountain Coal Mining In- 
stitute, Colorado Metal Mining Associa- 
tion, and the Colorado Chapter of Amer- 
ican Mining Congress, which will hold 
meetings in Denver on the dates men- 
tioned. 


The Sixth National Exposition of 
Chemical Industries at Grand Central 
Palace, New York City, Sept. 20-25, has 
just issued its revised official program. 
Among the cinema displays at 8 p.m. 
of particular interest to our. readers 
are noted: 


Sept. 21, (1) “The Story of Sulphuric 
Acid,” one reel. , 

Sept, 23. (1) “Modern Coke and Gas 
Manufacture,” three reels. 

(2) “Story of Petroleum Oil,” three 
reels. 

Sept.. 24. (2) “Building, Mining and 
Quarrying Machinery,” two reels. 
(4) “Silver Mining,” and (5) Gold 
Mining in Ontario,” one reel each. 

Sept 25. (1) “Manufacture of Asbes- 
tos,” one reel. 
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THE MINING NEWS 


LEADING EVENTS 


WEEKLY RESUME 


Littie of the spectacular has occurred 
recently: Calumet & Hecla has shut 
down three of its smaller subsidiaries. 
Lake ore carriers are to be allowed to 
raise their rates. An ore boat was sunk 
by collision on Lake Superior. The vil- 
lage of Kinney, Minn., has been awarded 
the decision in its case with the Cleve- 
land-Cliffs Iron Co. In Missouri the 
St. Joseph Lead Co., in line with its 
practice in the past, has announced an- 
other stock dividend. In the Joplin dis- 
trict, @ new boom is looked for in the 
section near the old Badger-Peacock 
camp, 12 miles away. In the Coeur 
d’ Alenes, it has been announced that the 
Pine Creek railroad will be extended 6% 
miles, thus benefiting several operators. 
The New Mexico Mining Association was 
recently organized, 


St. Joseph Lead Co. To Resume 
Paying Stock Dividends 


Will Cut Another Melon After Lapse 
of Several Years, Continuing 
Former Practice 


After a hiatus of several years, the 
. St. Joseph Lead Co. has decided to re- 
sume paying stock dividends. A 10- 
per cent stock dividend will be paid 
Sept. 20 on the 1,464,798 shares of out- 
standing stock. The authorized capi- 
tal is 2,000,000 shares of $10 each, or 
$20,000,000 capital in gross, of which 
535,202 shares are in the treasury. 
When the company was incorporated in 
1864, the capital was $1,000,000 which 
was mainly issued to pay for about 900 
acres of land and promotion expenses. 
The capital was increased in 1886 to 
$1,500,000 to take over the original 
Desloge Lead Co.’s lands at Bonne 
Terre in exchange for stock. The Doe 
Run Lead Co. was also absorbed in 
1916 by an exchange of stock. Other- 
wise the present outstanding stock rep- 
resents stock dividends that have been 
paid from time to time. 

_ It was these occasional melons that 
for years kept the stock in the St. Louis 
market at such high prices that it only 
yielded 4 to 5 per cent on the market 
price and was the highest priced min- 
ing stock in the country. Up to 1912 
the annual cash dividend rate for the 
previous twenty-seven years was only 
6 per cent, whereas the stock ranged 
from $12 to $16 per share (par value 
$10) on the St. Louis market. That 
these stock dividends were more than 
justified is shown by the market put- 
ting a value of over $20,000,000 on the 
property, as millions have been put back 
into the property from earnings in past 
years. 

A-quarterly cash dividend of 50c. per 
share will also be paid on Sept. 9, which 
will bring the total cash dividends te 
nearly $22,000,000. 


M. B. Dudley Interests Reopening Old Producers 
in Mohave County, Ariz. 


Several Properties, Including C. O. D., I. X. L., Rural, Golden Star 


and Others, Equipped and Under Development — 


Many 


Features Being Worked Out for Group as Whole 
By S. Forp EATON ; 


Activity in mining throughout Mo- 
have County, Ariz., has evidenced a 
decided rejuvenation during the last 
few years. New operations are under 
way, old properties being reopened and 
mines. forced to close down on account 
of wartime conditions are resuming 
work. Of the various projects brought 
into being none is more worthy of note 
than what is generally called the Dud- 
ley interests. 

M. B. Dudley, a pioneer of Goldfield, 
Tonopah and Hilltop, Nev., and eastern 
associates are the operators and they 
are furnishing the capital. To Mr. 
Dudley, however, can rightfully be given 
credit for the conception, planning and 
general management of the various 
operations. 

Early in 1917 Mr. Dudley’s attention 
was first attracted to Mohave County 
in general and the Cerbat Range in par- 
ticular. At that time he came into this 
section to examine the old Twins mine 
in the Cerbat district. With him, as 
consulting engineer, came W. W. Wid- 
dowson. The results of the examination 
were such that the Twins was purchased 
outright by the Dudley interests during 
the latter part of 1917. Since that time 
considerable development work has been 
done under the name of the Daisell 
Mining Co. 

During 1918,*under the direction of 
Mr. Widdowson, an extensive program 
of investigation and examination was 
carried on in the districts of Cerbat, 


Mineral Park and Stockton Hill. Early in. 


1919 four properties were purchased in 
the Mineral Park District. These were 
the Golden Star & Queen Bee, Rural & 
Buckeye, Toledo & Argo (now called 
Mineral Park Mines), and the Cherum 
Peak Silver. 

In the Stockton Hills section, a three- 
months examination of the C. O. D. and 
I, X. L. was made. September, 1919, 
witnessed the purchase of the C. O. D. 
and early in 1920 the I. X. L. was taken 
over under option. Combined holdings 
aggregate over 100 claims. Separate 
corporations handle each property but 
with the exception of the Rural Mines, 
Inc., they are all more or less inter- 
locking. 

The financing of the various enter- 
prises is said to be amply provided for. 
In a sense, all are closed corporations 
and there is no stock for sale. To date 
the preliminary steps represent an 


outlay of over half a million dollars. 
Present monthly expenditures are be- 
tween sixty and seventy thousand. 
Inasmuch as the mines are within 
comparatively short distances of one 
another and the general management is 
centralized, numerous features are be- 
ing worked out with regard to the 
group as a whole. Active development 
is being pushed as rapidly as local con- 
ditions permit. At present work is 
going on at the C. O. D., I. X. L., Rural, 
Golden Star and the Daisell. Each of 
these is operated as an independent 
unit under a capable superintendent. 
F. H. Lerchen is general superintend- 
ent in charge of all underground work. 
The various properties taken over are 
mostly mines having recorded produc- 
tion during the past. Practically all of 
them have produced ore of shipping 
grade. None of the workings were car- 
ried to a very great depth, the former 
operators having mined only the high- 
grade surface deposits. In most cases 
it is the mining and treatment of the 
large lower-grade bodies which consti- 
tute the basis of the present projects. 


C. O. D. PROPERTY OF Most IMPORTANCE 


The C. O. D. at present occupies the 
most prominent position in the group 
and might be termed the pet of the 
organization. It is located in the Cerbat 
Range, seven miles south of Chloride in 
the Stockton Hill district. Though sev- 
eral other veins show on the property, 
development and interest center at 
present in what is known as the C. O. D. 
vein. This passes through the C. O. D. 
claim lengthwise with a general strike 
of N 80 deg. W. Near the middle of the 
claim the vein, at the surface, is split by 
an elliptical horse of country rock about 
500 ft. long. The workings are on the 
north spur, which has a dip of 75 deg. 
N. Indications are that these two spurs 
converge to the west and join at depth. 
Croppings to the east of the split are 
very strong and it is probable that fur- 
ther and deeper development will prove 
the vein to be extremely wide. Schrader 
classifies the country rock in the main 
as porphyritic granite associated with 
chloritic schist. The gangue is quartz 
with some tale stringers found in the 
vein filling. High-grade ore lenses vary 
in width from 6 in. to 7 ft. with milling 
ore much wider. The average vein width 
is problematical as nowhere at a depth 
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ef 300 ft. have the true walls been un- 
covered. Ore values are in gold, silver, 
lead and zinc. Recent tests by Mr. Wid- 
dowson have proven the existence of an 
unusual condition; namely, the gold is 
associated with the lead, the silver with 
the iron, the zinc being practically free. 

On taking over the mine the new 
management unwatered the No. 2 shaft 
with the old steam equipment on the 
ground. As soon as retimbering and 
lining were completed this shaft was 
sunk to the 300 level and the long 300 
drift cleaned out. 

New electrical equipment has been in- 
stalled. The hoist is a Denver Engineer- 
ing electric, driven by a 75-hp. motor. 
It has a j-in. cable and is capable of 
lifting a two;ton live load from a depth 
of 1,100-ft. A 15 x 9 x 12-in. Ingersoll- 
Rand compressor, short coupled to a 
100-hp. motor, is installed in the same 
large conerete-floored building. There 
are also a commodious blacksmith shop 
equipped with a No. 5 Leyner drill 
sharpener and punch, timber sheds with 
crosscut.and band saws for framing, 
change rooms, unit bunk houses, mess 
house, laboratory and _ office buildings. 
The laboratory is completely equipped 
for ore analysis and testing. 

Power is obtained from the Desert 
Power & Water Co. at Kingman. Tram- 
ways and bins are being erected and the 
old mill near the shaft is being remod- 
eled into a 100-ton pilot mill. Crushing 
to 1% in. will be done at the shaft. 
Three products, lead, iron and zinc, will 
be made from the C. O. D. ores. The 
Colorado Iron Works is providing the 
milling equipment. It is hoped to have 
this pilot mill running within the 
next three or four months. There is 
sufficient material in the old dumps to 
supply the mill for three months. The 
mine will then be in shape to supply 
more ore than is required, and of an 
excellent milling grade. Mill runs will 
also be made here with ores from the 
other mines before any treatment 
plants are constructed. 

Underground work is 
steadily. 
shaft has the same dip as the vein and 
goes down in the ledge matter. At this 


progressing 


writing it is nearing the 400 level.’ 


From a 3-ft. lense in the bottom ore 
running $8 in gold, 37.0z. silver, 5 per 
cent lead, 6 per cent zinc and 8 per 
cent iron is being taken out. A hand- 
sorted test shipment of this ore will be 
made soon to the smelter. The west drift 
samples $45 per ton in gold and silver 
alone over a distance of 219 ft. Ulti- 
mate plans call for a large three-com- 
partment shaft east of the present 
workings. From this shaft the ore will 
be conveyed by aérial tram to a large 
mill located on the I. X. L. property. 


GEOLOGICAL CONDITIONS SAME AT 
I. X. L. 

One mile and a half south- of the 
Cc. O. D. are the I. X. L. claims. A 
proposed auto road of moderate grade 
and easy construction will eventually 
connect the two properties. Geological 
conditions here are practically the same 
as at the C. O. D.; the main I. X. L. 


The 4% x 7-ft. development. 





vein is apparently the southeastern con- 
tinuation of the C. O. D. vein. In the 
I, X. L ground this ledge has a more 
northerly strike and dips about 80 deg. 
NE. The bend required to bring it into 
the C. O. D. claim probably has some 
relation to a cross ledge called the Hy- 
son vein. This vein strikes about N 45 
deg. W and was also a surface producer 
in the old days. It crosses the main 
C. O. D.-I. X. L. croppings about 1,400 
ft. north of the I. X. L. shaft. 

The character of the I. X. L. sulphide 
ores differs somewhat from those of the 
C. O. D. in that the lead content is much 
higher and zine is practically absent. 
Mill tests on a combination of the two 
classes have been completely successful. 

Early this year the Dudley Interests 
began work under their option. G. B. 
Atlee, a former operator, was engaged 
as superintendent, and the well ap- 
pointed Wrigley camp, near by, was 
leased. A 15-hp. gasoline hoist and a 
two-drill portable gasoline-driven com- 
pressor were installed. The old shaft was 
cleaned out and sunk to a depth of 268 
ft. At the 250-ft. level a station was 
cut and a 28-ft. crosscut driven through 
the ledge. Here the vein matter proved 
to be 19 ft. wide. A 200-ft. drift to the 
south on the vein is under way and will 
give access to the ground under the old 
stopes. When I visited the property the 
face of this drift was carrying a streak 
of high-grade 12 in. wide at the top and 
24 in. wide at the bottom. This ore 
assayed $2 in gold, 200 oz. silver, 29 
per cent lead and no zine. Drifting 
north on the vein and deepening of the 
shaft will be started as soon as new 
electrical equipment has been installed. 
The water flow is about 15,000 gal. 
daily. This is handled by a jack-head 
plunger pump driven by a 3-hp. gaso- 
line engine. 

The possibilities of the I. X. L. ledge 
as regards milling ore are great. North 
of the shaft 350 ft. the vein shows in 
an enormous cropping. Surface trench- 
ing indicates a total width of 90 ft. at 
this point. This entire width is said 
to average close to $18 per ton in gold 
and silver. It is on this showing that 
the future plans for mining and milling 
are building. In conjunction with the 
prospective tonnage from the C. O. D. 
there is available a large amount of 
good milling ore. The I. X. L. basin 
offers a number of splendid mill sites 
and indications are that the two mines 
will supply ample water. The lower 
altitude of the I. X. L. ground makes 
the bringing of the ore from the C. O. D. 
a simple gravity problem. - 


RURAL-BUCKEYE ANOTHER OLD 
PRODUCER 


Less than two miles northwest from 
the I. X. L. on the southern slope of 
Cherum Peak are the Rural-Buckeye 
claims, operated under the name of 
Rural Mines Co., Inc. The location is 
in what is called the Mineral Park dis- 
trict, about four miles due southeast 
from Chloride. 

The vein is a fissure in- medium- 
grained granite striking nearly east and 


west, with a dip of 72 deg. N. Some 
schist is found associated with the 
granite. As a rule the walls are hard 
and require -little timbering. Vein 
stringers shoot off at intervals into the 
wall rock. The gangue is quartz and 
has a marked tendency to “freeze” to 
the country rock. A short distance 
beyond where the vein leaves the Buck- 
eye claim and enters the Rural (about 
250 ft. west of the present main shaft) 
it is cut at nearly right angles by a 
granite porphyry dike. This has re- 
sulted in a pronounced faulting. West 
of this fault line there are five parallel 
vein croppings, so it is to be presumed 
that one of these is the continuation of 
the Rural-Buckeye vein. This vein to 
the east of the fault is remarkable for 
its persistency and varies in width from 
1 to 8 ft. The ore values are in gold 
and silver; there is considerable arsen- 
ical iron, with very little lead and zinc. 

New electrical equipment of ample 
capacity is housed in well constructed 
buildings. The hoist is a counterpart 
of that at the C. 0. D. A 17x19-in. 
two-stage Ingersoll-Rand compressor 
driven by a 100-hp. motor supplies air 
for the jackhammers, Leyners and a 
No. 3 Cameron pump at the 160-level 
station. The blacksmith shop has a No. 
5 Leyner drill. sharpener and punch. 
The camp in general is well appointed. 

A new double-compartment vertical 
shaft, 44 x 84 ft. in the clear, has been 
sunk in the footwall between the two 
old shafts. Work is being pushed in a 
number of faces. A north crosscut west 
of the fault line is expected to supply 
information regarding the veins on that 
side. The long adit is advancing east 
toward a point where a fourth ore shoot 
shows at the surface. A raise from 
the 160-ft. level in an unexplored por- 
tion of the Buckeye vein has broken 


‘into excellent ore 40 ft. above the level. 


This ore carries 1 oz. gold and 170 oz. 
silver. 


GOLDEN STAR ORE MorRE REFRACTORY 


Adjoining the Rural on the south but 
about 300 ft. lower, is the Golden Star 
mine, formerly called the Lone Star. 
The more refractory nature of the ore 
found in the lower levels apparently 
was responsible for the cessation of 
work about 1900. Here the country 
rock is mostly granite, with some cho- 
ritic and mica schist. The main fissure 
is from 2 to 9 ft. wide, striking about 
west northwest. At the surface it dips 
60 deg. S, but at depth flattens to 55 
deg. A pronounced tendency to assume 
a more vertical dip is indicated at the 
230 ft. point. Two minor parallel veins 
come to the surface a short distance 
south of the main vein. The sulphide 
ores show considerable arsenopyrite 
carrying gold, silver and lead. Wire 
and ruby silver occur in varying quan- 
tities. 

The first step of the Dudley operations 
was to clean out the old shaft. At the 
100-ft. level a drift was driven in 40 ft. 
east on a vein seam traced from the old 
workings. Breaking into the hanging 
wall uncovered a 24-in. streak of ore 
carrying 0.8 oz. gold and 17 oz. silver. 
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While cleaning up and widening the old 
185-ft. level to the west the hanging 
wall was broken into about 100 ft. from 
the shaft. A high-grade lens 12 in. 
wide was disclosed in the bottom carry- 
ing 9 oz. gold and 240 oz. silver. Both 
of these finds will be opened up as soon 
as working conditions permit. Early in 
1920 new equipment was installed in 
concrete-floored buildings. This included 
a Denver Engineering Co. single-drum 
hoist with 3,500-lb. rope pull driven by 
a 75-hp. electric motor, a 12 x 10-in. In- 
gersoll-Rand compressor with a 150-hp. 
motor and a No. 5 Leyner drill sharp- 
ener. New camp buildings are complete. 
A vertical two-compartment shaft, 43 


SULPHURIC ACID PLANTS NO. 1 AND NO. 2 AND COPPER SMELTER OF TENNESSEE COPPER & CHEMICAL CORPO 
ON SUMMIT OF HILL; NO. 2 PLANT IS LONG 


x 83 ft. in the clear, has been sunk in 
the. hanging wall east of the old shaft. 
This is now down 200 ft. with a large, 
well-designed station and an ore pocket 
at the 160-ft level. Lateral development 
is in progress. 


DAISELL A MILLING PROPOSITION 


Formerly known as the Twins group 
of five claims, the Daisell in the Cer- 
bat district lies three miles east of the 
Santa Fe branch line to Chloride and 
about three-fourths of a mile from the 
Chloride-Kingman highway. An excel- 
lent road has been constructed to the 
mine. The deposit is essentially a mill- 
ing proposition. The old incline shaft 
on the vein was sunk 300 ft. This vein 
strikes about east and west with a dip 
of 78 deg. N. The country rock con- 
sists of pre-Cambrian granite and 
schists. The intrusion of a _ strong 
trap rock dike striking practically the 
same as the ledge but with a nearly 
vertical dip has caused considerable 
faulting. This is most evident on the 
300 level, but the old operators lost the 
vein at a depth of 130 ft. Recent work 
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has shown that the dike is on the hang- 
ing wall of the vein at the 130 level but 
forms the foot wall at the 300. 

The vein varies in width from 6 to 20 
ft. The ores are secondary and exceed- 
ingly complex, carrying gold, silver, 
lead, zinc and copper. Three carloads of 
sorted ore were shipped by the Dudley 
interests which ran close to $50 per 
ton. Surface samples along the vein 
show from 0.75 to 2.5 oz. in gold. 

During the last two years much de- 
velopment work has been done with 
gasoline equipment at the old shaft. An 
8 x 10-in. compressor driven by a, 40- 
hp. engine supplies air for the drills. 
The hoist is a 25-hp. Fairbanks-Morse. 


PLANT IS SEEN 


With the old shaft working, a new 
level was started at the 130 ft. point. 
This was driven 90 ft. east and 530 ft. 
west, the latter drift leaving the faulted 
zone about 250 ft. west of the shaft. + 
The old 300-ft. level to the west was 
cleaned out, widened and retimbered. 
During this operation the ore was 
picked up on the footwall side of the 
drift. Further work proved the ore to 
be from 13 to 20 ft. wide. 

The necessity of anew working shaft 
and working out of the milling prob- 
lems have.,caused work to be suspended 
for the time being. The management 
wishes to concentrate efforts on the 
Cc. O. D. mill. 

Other Dudley properties include the 
Mineral Park Mines, Inc., holdings 
which embrace the old Toledo, Argo and 
twenty surrounding claims northwest of 
the Rural. Cherum Peak Silver, Inc., 
lies. to the northeast. The latter in- 
cludes seventeen claims. The high ele- 
vation of these claims on the southern 
slope of the Cherum Peak makes them 
particularly adaptable to development 
by adit. 
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Tennessee Copper Temporarily 
Leases School Property 


Copper Pyrites Corporation Makes 
Tentative Agreement—Ore Now 
Going to T. C. Smelter 


The Copper Pyrites Corporation, in 
the Ducktown Basin of Tennessee, has 
made a temporary lease to the Ten- 
nessee Copper Co. subject to two 
months’ notice from either party, of 
its School Property, the “A” shaft 
workings of which were illustrated in 
the Aug. 7 issue of the Journal. Ten- 
nessee Copper is shipping 75 to 100 tons 
of ore per day at present over the Cop- 
per Pyrites Corporation’s tracks and 


those of the Louisville & Nashville R.R. 
to the Tennessee company’s smelter at 
Copperhill. The latter company has 
built a trestle directly from “A” shaft 
collar out over the Pyrites Corpora- 
tion’s railroad tracks below the shaft 
and is shipping run-of-mine ore with- 
out crushing or sizing other than to 
grizzly out the fines as the ore runs 
down the chute leading from the mine- 
car tipple to the railroad cars. They 
are thus avoiding the cost of operat- 
ing the Pyrites Corporation’s crushing 
and sizing plant which was built to 
prepare ore for use in acid manufac- 
turers’ roasters. 


Object to Freight Increase on 
Low-Grade Ores 

A protest against a proposed increase 
in freight rates on low-grade ores is 
being made by the Utah chapter of the 
American Mining Congress to the State 
Public Utilities Commission. The in- 
crease has been asked by the railroads 
in a request for a general blanket raise 
in rates to conform to the rates author- 
ized by the I. C. C. 
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New Mexico Mining Association 
Organized 
Step Preliminary To Forming State 
Chapter of American Mining 
Congress 


Mining men of New Mexico met in 
Silver City recently and organized the 
New Mexico Mining Association as a 
preliminary step to organizing a state 
chapter of the American Mining Con- 
gress. John M. Sully, general manager 
of the Chino Copper Co., was named 
chairman of the association and N. C. 
Cross, Mr. Sully’s assistant, was ap- 
pointed secretary. These two officers 
were empowered to take the steps 
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New Boom Expected in Zinc Camp 
Near Joplin 


Recent development in a new field 
about 12 miles northwest of Joplin, Mo., 
near the old Badger-Peacock camp, has 
encouraged mining men to look for a 
pronounced boom for that section in the 
months to come. At least two of the 
larger companies have taken big acre- 
ages there. Two new mills are ‘in oper- 
ation and considerable drilling, iss under 
way. One of the new plants is that 
of the Kanoak Mining Co., of which 
A. M. Gaines, Picher, Okla., is manager. 
After a hard fight against water, this 
plant is turning out a large tonnage of 
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Lake Ore Rates May.Go Up 


Steamship Companies Privileged To Ask 
40 Cents More—Extra Charge To 
Come Out of Shippers’ Profits 


Steamship companies operating on 
the Great Lakes have been given the 
privilege of raising rates about 40c. per 
ton from the head of Lake Superior to 
Lake Erie ports, and it is almost cer- 
tain that they will take advantage of 
the offer. New rates can be made im- 
mediately, and shippers of iron ore 
from the Lake Superior district be- 
lieve that they will have to pay more 
to have their product transported from 
Lake Superior to the East. There will 








negessary to perfect the organization 
of a chapter of the Mining Congress. 
Out of a list of fifty representative min- 
ing men thirty-three were present. 

The executive committee of ten mem- 
bers, including the chairman of the 
newly formed association, was named, 
as follows: B. B. Hanger, Albuquerque; 
Powell Stackhouse, Jr., San Antonio; 
S. J. Kidder, Mogollon; E. M. Sawyer, 
Tyrone; Ira L. Wright, Silver City; 
C. T. Brown, Socorro; J. B. Gilchrist, 
Fierro; M. W. Porterfield, Silver City, 
and John M. Sully. 


Canada’s Deepest Diamond Drill 
Hole Completed 

What is reported to be the deepest 
diamond drill hole in Canada was re- 
cently completed near Chelmsford, 
Ont., on the Soo branch of the C. P. R. 
The hole, which attained a depth of 
23,007 ft.. was put down for W. Mc- 
Vittie, of Sudbury, who was prospect- 
ing for coal. A small surface deposit, 
which certain geologists claimed was 
anthraxolite, was responsible for the 
undertaking. 


RATION, COPPERHILL, TENN. TOTAL CAPACITY OF ACID PLANTS IS 350,000 TONS OF ACID PER YEAR. 
LOW BUILDING AT LEFT. SMELTER IS IN LEFT CENTER 


lead ore, which is proving exceptionally 
rich. The water still prevents the 
company from going after the zine run 
deeper down. Since the _ successful 
start of this property, the Huttig 
Lead & Zince Co. has made contracts 
for approximately 880 acres one mile 
immediately north of the Kanoak 
mine, and in between the two the Cha- 


nute Metal Co., a subsidiary of the 


American Metal Co., has taken a lease. 
In addition to this, the Chanute com- 
pany at the present time holds a tract 
comprising over 1,000 acres. 

Mining men of the district believe 
that this field will prove equally as rich 
as the new one recently proved up im- 
mediately west of Baxter by the Cha- 
nute Spelter Co. The Huttig company 
placed a drill on its acreage in the 
Badger-Crestline camp on Aug. 26, and 
will send other drills there at once. 
The Kanoak company is continuing 
drilling. The Oakey Mining Co. has 


completed and placed in operation its 
new mill immediately east of the Kan- 
oak plant, with highly satisfactory re- 
sults. 


NO. 1 ACID 


be no change in the price of iron ore 
to offset this extra burden, the iron 
prices for the year having been fixed. 
It simply means that the operators will 
be deprived of a part of their profits. 
The ore is now going down the lake 
at a steady rate, and the August move- 
ment will be in excess of 9,000,000 tons. 
The Oliver Iron Mining Co. is about 
2,000,000 short tons short to date; but 
there is some hope that this will be 
made up prior to the closing of naviga- 
tion. Coal is now coming into the 
district in far greater quantities and 
there is little fear that the mines will 
experience a shortage during the win- 
ter. The boats are moving more freely 
and there are not the long delays at 
lower lake ports which held back the 
ore and coal movement during the 
early months of the 1920 season. There 
is no doubt that the ruling of the Gov- 
ernment with regard to delivering coal 
to the Northwest relieved the anxiety 
of a lot of mining men of the region. 
Ore cars are not so plentiful as they 
might be, and it is reported that some 
of the railroads are to add more equip- 
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ment before next year. The old wooden 
cars are fast disappearing, and steel 
cars are now more numerous than the 
others, There is a possibility of the 
Lake Superior & Ishpeming road being 
electrified between Ishpeming and Mar- 
quette, on the Marquette Range, and en- 
gineers have already gone over the sys- 
tem and made estimates. The company 
has waterpower that can be used, and 
it is believed that a saving would re- 
sult. There is a drop of close to 800 
ft. in the fifteen-mile haul, and power 
could be generated and returned to the 
line during a part of the run. The L. 
S. & I. hauls most of the ore that is 
mined on the Marquette Range, being 
principally an ore road, 


Calumet & Hecla Shuts Down 
Three Mines 


The Allouez, Centennial and Superior 
mines have been closed down by the 
Calumet & Hecla Mining Co., which 
means a further curtailment of about 
8 per cent in the company’s output. 
The total output of the company and its 
subsidiaries in July was 8,312,025 Ib., 
of which Allouez yielded 262,400, Cen- 
tennial 34,600 and Superior 85,800, the 
output of the three being 382,800, or 
about 4.6 per cent of the total. It is 
said that the company intends to shut 
down the Osceola mine also shortly, the 
force there having already been reduced. 


Cage Falls in German Mine, 
Killing Twenty-five 
On the morning of Aug. 8 the hoist- 
ing rope broke at the Kaiserstuhl mine 
in Germany. The cage fell to the bot- 
tom, a distance of 360 m., and twenty- 
five miners were killed. 


Mine Shaft on Rand Collapses 


The Robinson shaft of the Randfon- 
tein Central Gold Mining Co., Johannes- 
burg, South Africa, is reported, some- 
what belatedly, to have collapsed on 
July 29. It is said that it cannot be 
repaired and that its loss will affect 
the tonnage hoisted until the north 
vertical shaft comes into commission 
this October. The company hopes to 
make a small profit in the meantime. 
The expense of maintaining this shaft 
has been heavy. It had been intended 
to abandon it toward the end of the 
year, when the new shaft should become 
available. 


Lake Ore Carrier Sunk 


The steamer “Superior City,” of the 
fleet of the U. S. Steel Corporation, was 
sunk in Lake Superior in collision with 
the steamer “Willis L, King,” of the 
Jones & Laughlin fleet, on the night of 
Aug. 20. Twenty-nine lives were lost. 
The first boat was bound south with 
ore and the “King” upbound with a light 
cargo of coal when the accident oc- 
curred off Keweenaw Point. It is re- 
ported that the night. was clear and 
fogless and that the accident was due 
to a misunderstanding of signals. . The 
Federal authorities are now investigat- 
ing. 


Wisconsin Zinc District Output 
Below 1919 Average 


Eighteen Concentrators Active—Oper- 
ating Conditions Bad 


The curtailment of operations in the 
Wisconsin zinc district. has reduced the 
weekly production of raw blende con- 
centrates to 2,000 tons, which is 33 per 
cent below the average for 1919. Only 
eighteen’ standard concentrating mulls 
are neéw active, their combined maxi- 
mum daily capacity for the hours oper- 
ated approximating 6,000 tons. Only 
six mills are being run double shift or 
twenty hours, the rest being run only 
one shift of ten hours or less. Four 
roasters, not including the Mineral 
Point Zinc Works, are running part 
time and part capacity. Approximate 
figures show only 4,500 tons of finished 
blende in bins and 8,000 tons stock: of 
separator low-grade concentrates. 

General operating conditions remain 
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ning the Bull Moose and Middie. The 
Lawrence Mines Co. operates the Indian 
Mound. The Wisconsin Zine Co. has 
closed its string of producers, but con- 
tinues prospect work and is re-milling 
tailings. At Hazel Green, the Vinegar 
Hill has just closed the Jefferson, but 
has taken over the Monmouth and re- 
opened it, At Shullsburg, the Rodham 
and Imperial are active. At Galena, 
the Mineral Point Zinc Co. operates the 
Black Jack and the Vinegar Hill Zinc 
Co. the North Unity. 


Lead-Silver Discovery Reported 
in Alberta 

The discovery of lead-silver ore at 
Milk River, Alberta, is said to have 
created a little excitement in that part 
of Canada. It is said that the usual 
rush of would-be stakers has taken 
place and that some drilling is being 
done. The report has not been verified 
up to the present. 


MONUMENT ON BOUNDARY BETWEEN ALASKA AND BRITISH COLUMBIA, 
THE RE-SURVEY OF WHICH LINE IS NOW UNDER WAY | 


bad. Labor is somewhat more plentiful 
for those continuing to operate. At 
Highland the Mineral Point Zinc Co, is 
dismantling its remaining mill. Only 
one mill, the Lampe, remains intact at 
this old carbonate-producing camp. 
Linden’s last active producer, the Fear- 
less, has ‘just closed. At Mifflin, the 
two Cokers of the Mineral Point Zinc 
Co. and the Yewdall of the Vinegar 
Hill Zine Co. have kept going, and the 
B. M. & B. has just been reopened as 


-the Fearless No. 2. 


Platteville camp has one steady pro- 
ducer, the Blockhouse. Cuba City camp 
has the Big Dick and Connecting Link 
No. 2. The Connecting Link Co, has 
its No. 1 mill completed and ready to 
go. The Zinc Hill Co., owner of the 
Big Dick, plans to build a 100-ton mill 
this fall on the Tom Lee lease and to 
erect a roaster as soon as construction 
conditions improve. At Benton-New 
Diggins, the Mineral Point Zinc Co. 
continues to operate the Hoskins and 
Penna Benton. Here the Vinegar Hill 
is operating a new property, the Fields- 
Meloy.. The Frontier Mining Co. is run- 


Boundary Re-Survey Under Way 
in Portland Canal District , 


Both Governments Seek To Obviate 
Chance of Dispute as to Nationality 
of Mineral Ground 


The work of re-defining the interna- 
tional boundary between Alaska and 
British Columbia in the Portland Canal 
district is under way at the present 
time. Parties representing the United 
States and Canadian governments are 
doing the work, erecting stone cairns 
and bronze monuments on the moun- 
tains, and hewing a lane twenty feet 
wide through the forest. This is the 
second time in about sixteen years that 
this has been done, the line having be- 
come overgrown in the meantime and 
difficult to recognize. The Canadian 
party is in charge of J. D. Craig. The 
chief purpose in making this resurvey 
is to obviate all chance of dispute as to 
the nationality of valuable mineral 
claims located or that may be located in 
the district. The Premier mine is the 
most important property of .the dis- 
trict but there are others of promise. . 
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To Extend Pine Creek Railroad 
in Coeur d’Alenes 


Milwaukee Lumber Co. Reaches Agree- 
ment With 0.-W. R. & N.—Will 
Benefit Mining Companies 


Definite announcement has been made 
that an agreement has been reached 
between the Oregon-Washington Ry. & 
Navigation Co. and the Milwaukee 
Lumber Co. by which the latter will 
take over the Pine Creek branch and 
extend it to the forks of the creek, two 
miles and a half, and thence four miles 
up the west fork to a large body of 
timber owned by the lumber company. 
The track now extends up Pine Creek 
a little more than two miles and the 
right of way is cleared to the forks. The 
road is in the Coeur d’Alenes. 

The construction of this branch will 
be of great benefit to the mining inter- 
ests of the section. The Nabob, in 
particular, which has its mill near the 
forks of the creek, will at once be re- 
lieved of a wagon-road haul of five 
miles, which will mean a direct saving 
of at least $4 per ton on all shipments. 
The Highland-Surprise, which has a 
100-ton mill, is preparing to ship and 
the railroad will reduce its wagon haul 
by half. Other properties, with ore 
available for shipment, that will be 
directly benefited, are the Douglas and 
Constitution, the latter of which has a 
125-ton mill. Numerous development 
companies will be encouraged in the 
work of finding new mines. 


Kinney, Minn., Wins Case Against 
Cleveland-Cliffs 


The U. S. Circuit Court of Appeals 
has sustained the District Court in its 
findings for the Village of Kinney, 
Minn., in the case of the Cleveland-Cliffs 
Iron Co. versus the Village of Kinney. 
The case involved the annexation of 
property in and around the Wade mine 
by the village and has been long fought 
out; Starting with an injunction to 
stop the initial election called for the 
purpose of sanctioning the annexation, 
it was later taken to the district court 
in an effort to overturn the outcome of 
the election on the ground of illegality. 
Losing there, it was referred to the 
Court of Appeals, which court has now 
sustained the voters and the lower 
court. About 2,500,000 tons of devel- 
oped ore are involved. 


Fifteen-minute speeches will be made 
at the ceremonies to be held at the 
end of the Mine Rescue Meet in Den- 
ver next week. The speakers will be: 
Governor Oliver H. Shoup, of Colorado; 
Mayor Dewey C. Bailey, of Denver; W. 
H. Huff, of the Victor American Fuel 
Co.; J. F. Callbreath, secretary of the 
American Mining Congress, and John 
L. Lewis, president of the United Mine 
Workers of America. -Dr. F. G. Cot- 
trell, the director of the U. S. Bureau 
of Mines, will present two sets of 
prizes; namely, the Joseph A. Holmes 
medals and the prizes for the winning 
teams. 





Sulphide Cut by Boras Leasing 
Co., at Warren, Ariz. 


First To Be Found in This Section 
of District 


The Boras Leasing Co., at Warren, 
Ariz., has struck sulphide ore in a drift 
on the 600 level in the Space claim. 
Although this section of the Warren 
district has produced considerable oxi- 
dized copper ore, the sulphide now be- 
ing_ opened up is the first to be discov- 
ered. The new strike will therefore be 
watched with much interest. 


Civil Service Examinations 


Those interested in the following 
examinations should apply to the Civil 
Service Commission, Washington, D. C., 
for form 1,312, stating the title of 
examination desired: 

Associate physicist qualified in physi- 
cal metallurgy, $2,000-$2,800; assistant 
physicist qualified in physical metal- 
lurgy, $1,400-$1,800; both sexes. An 
open competitive examination; no date 
given. Vacancies in the Bureau of 
Standards, Washington, D. C., may be 
filled from the results of this 
examination. 

Metallurgical laboratorian, $4.80 per 
day (or higher or lower salaries); both 
sexes. An open competitive examina- 
tion; no date given. Vacancies at the 
Engineering Experiment Station, U. S. 
Naval Academy, Annapolis, Md., may 
be filled from results. 
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Bureau of Mines Analyzes Its 
Expenditures 


Research on Metalliferous Minerals 
Accounts for 60 Per Cent of Money 
Spent on Stations 


An analysis has been made of its 
expenditures by the U. S. Bureau of 
Mines. Expenditures chargeable to 
mineral. mining, ore dressing, and 
metallurgy, and to mining and prepara- 
tion of earthy minerals are calculated 
by the bureau to be as follows: Mine 
accidents, $52,669; mineral mining, 
$125,000; mine rescue cars and sta- 
tions, $90,223, and engineering experi- 
ment stations, $170,000. This makes a 
total of $437,892, or if ceramics and 
earthy minerals be deducted the total 
would be $400,892. 

Expenditures classed as chargeable 
to coal mining and combustion are as 
follows: Mine accidents, $268,682; fuel 
testing, $142,510; mine rescue cars and 
stations, $64,444,.and engineering ex- 
periment station, $5,000. 

The bureau figures that metal min- 
ing, ore dressing and metallurgical re- 
search: on metalliferous’ mimerals ac- 
count: for .60.per.cent of the total for 


mining experiment stations; ceramics, 
124 per cent; petroleum, 124 per cent; 
non-metallics, not including coal, 12% 
per cent, and coal, 34 per cent. Two- 
thirds of the mine accident appropria- 
tion is spent in coal mining districts 
and one-third in metal mining regions. 
The ratio of coal miners to metal min- 
ers is figured at 4 to 1 and the bureau 
holds that its division of the appropria- 
tion is a natural one. In that connec- 
tion the following figures were com- 
piled as to the value of mineral prod- 
ucts in 1918. They are as follows: 


VALUE OF MINERAL PRODUCTS IN 1918 


Value of Percentage 

Product of Total 
ahs bux eal acs $1,801,480,347 32.63 
PRGIOMUER. 5. <ocscinnas 690,190,000 12.51 
All other non-metallic. . 874,653,000 15.84 
Pig iron and ferro-alloys 1,296,193,500 23.47 
All other metallic...... 856,945,500 15.55 


$5,519,462,347 


May Revise Income Tax Forms 


Suggestions for the revision of in- 
come tax forms may be made at a 
hearing which will be conducted in 
Washington, Sept. 15, under the aus- 
pices of the commissioner of internal 
revenue. ; 


War Minerals Awards 


Awards recommended by the War 
Minerals Relief Commission during the 
week ended Aug. 21 aggregate $10,- 
945. They are as follows (the name of 
the company, the mineral, the amount 
recommended and its percentage rela- 
tionship to the amount claimed are 
shown): Southern Pyrites Ore Co., 
pyrites, $8,790.39, 12 per cent; Booker, 
Booker & Gibbs, chrome, $101.45, 26 
per cent; D. McDonald, manganese, 
$639.31, 12 per cent, and W. G. Fitz- 
gerald, chrome, $413.85, 58 per cent. 


Chamber of Commerce on Mining 
Conditions 


A report to the Chamber of Com- 
merce of the United States by its Com- 
mittee on Statistics and Standards has 
the following to say in regard to min- 
ing conditions: 

“Whether mining is busy and pros- 
perous or the reverse depends upon the 
nature of the metal. Gold mining still 
suffers from high costs of production 
and the stationary price of gold. Sil- 
ver mining feels the effect of the de- 
cline in its price. The price of zinc is 


low and the demand is not equal te 
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the possibilities of supplies. Lead is 
higher because of increased demand. 
Copper is dull because of a supply not 
yet disposed of. Iron mining is good. 
Phosphate mines in the South are doing 
well after many lean years. 

“Contraction and financial credits 
have put wildcatting in the oil regions 
out of business. This makes for dull- 
ness because supplies for drilling oil 
wells are no longer called for. 


Farmer vs. Mine Operator 


That the Federal Government is much 
more generous to agriculture than it is 
to the mining industry is shown by the 
fact that it spends only one-thirteenth 
as much for the promotion of the in- 
terests of the mining industry as it 
expends for the agricultural industry. 
In 1918 the total value of mineral prod- 
ucts was roughly five and one-half bil- 
lion dollars, ‘while the value of agri- 
cultural products totaled twenty-two 
and one-half billion dollars. Thus the 
ratio of economic importance was 
about one to four. 
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Mineral Shipments Via Panama 
Reported 


The movement of nitrate of soda 
through the Panama Canal during 
June totalled 109,953 tons. Two car- 
goes went to Charleston, S. C.; three 
tc the United Kingdom; one to Nor- 
tolk; three to Baltimore; two to Phila- 
delphia; three to Wilmington, N. C.; 
one to Boston and two to New York. 

Only one cargo of copper moved 
through the canal during the month. 
It consisted of 2,500 tons and was ship- 
ped from Valparaiso to New York. 

The fucl oil movement tztalled 60,- 
643 tons. This oil originated in Mexico 
and went to Chilean ports with the 
exception of one cargo which went to 
San Francisco. 

Four cargoes of sulphur passed 
through the canal during the month 
under review. The total tonnage was 
14,700. Three cargoes originated at 
Galveston. Two of them went to Port- 
land, Ore., and one to Vancouver, B. C. 
A cargo originating at Sabine, Tex., 
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went to Melbourne. A cargo of phos- 
phate rock moved from Tampa, F'la., 
to Osaka, Japan. 


Survey Preparing Estimates for 
Next Fiscal Year 


Estimates are being prepared by the 
U. S. Geological Survey for its work 
during the fiscal year beginning July 
1, 1921. The estimates will not vary 
importantly from those made for the 
current fiscal year, which, however, 
were reduced somewhat by Congress. 
The estimates made last year were as 
follows: 

For geologic surveys, $500,000; 
investigation of the mineral resources 
of Alaska, $100,000; mineral resources 
of the United States, $200,000; chemi- 
cal and physical researches, $60,000; 
topographic surveys, $600,000; water 
supply investigation, $200,000; land 
classification, $400,000; printing and 
engraving of maps, $140,000, and super- 
power survey, $250,000. The total of 
these is $2,450,000. 


NEWS BY MINING DISTRICTS 


MEXICO 


Sonora 
Pumps Pulled at Democrata Mine 


Cananea — The Democrata mine is 
now completely shut down and for an 
indefinite time. The pumps have been 
pulled and the mine will be allowed to 
fill. The water will probably rise to 
about the fourth level. The reopening 
of the mine will depend upon the price 
of copper and the possibilities for mar- 
keting the same. 


Hidalgo 


Companies at Pachuca Operating on 
Larger Scale Than Before 


Pachuca—Mines of the Pachuca dis- 
trict have for the most part been run- 
ning steadily throughout the revolu- 
tionary period and are now operating 
on a larger scale than ever before. The 
drop in the price of silver, while felt by 
the companies, has less effect here than 
elsewhere as the Pachuca ores are of a 
higher grade than in some other dis- 
tricts. The area of the camp is only 
3 by 5 miles and in it about 15,000 
workmen are employed, most of them 
Mexican, there being only about 100 
foreigners, mostly Americans, among 
them. 

The largest operator is the Cia. de 
Real del Monte y Pachuca, which at 
present is working twelve shafts. Like 
some other Mexican operators, this 
company has been hauling its supplies 
for several years from the border at 
Laredo in freight trains pulled by its 
own locomotives, The trains are made 
up only of cars consigned to the com- 
pany and run straight through from 
Laredo to Pachuca, taking about five 


days for the trip, a distance exceeding 
600 miles. The road used is the Gov- 
ernment owned main-line, the roadbed 
of which is and has been kept in excel- 
lent condition, the occasional destruc- 
tion of a bridge excepted. The road, 
when built years ago, was laid with 
heavy rails and is said to be in as good 
shape today as many in the United 
States. For those supplies that come 
from within Mexico, such as limestone, 
the company has its own cars on ac- 
count of the difficulty of obtaining roll- 
ing stock. 

Power is obtained from the Mexican 
Light & Power Co. largely from its 
principal hydro-electric plant at Necaxa, 
about 100 miles away. Since operating 
supplies have been received in requisite 
amounts operating conditions have 
been very satisfactory, 


Chihuahua 

Madera—The Dolores Esperanza Min- 
ing Co. is overhauling its mill at the 
Dolores property and is installing tur- 
bo-generators at Madera. The tunnel 
on the 400 level is being caught up 
and will give acéess, when the work 
is complete, to the old Ddlores workings 
on the 400 level and to the new Esper- 
anza ground. The shaft is being 
pumped out to the 700-ft. point. At 
the El Rayo a winze on the bottom level 
is being unwatered, in which good ore 
had been cut before the property was 
shut down.’ 


Zacatecas 
Fresnille—The Mexican Corporation 
has taken a twénty-year lease on the 
Proano mines in the Fresnillo district 
and is installing a 2,000-ton mill, which 
is to be ready early next year. 


PERU 


Peruvian C. & S. Co. To Start Producing 
in November 


The Peruvian Copper & Smelting Co. 
has increased its force to 850 men, 
who are employed in part on the work 
of finishing the construction of the 
new auto-truck road. The rest of the 
men are engaged in mining coal and 
copper, and in making coke. A number 
of new strikes of ore running about 20 
per cent copper have been made on 
the G and J levels, the levels being 300 
ft. apart, at the Yauricocha mine. It 
is expected that the new 200-ton blast 
furnace will be ready to blow in this 
November, by which time the company 
will be able to go on a production basis. 
The company also has a small reverber- 
atory of negligible output. At the coal 
properties at Jautenhuasi, fourteen tun- 
nels are now being driven on the veins. 
The announced purpose of the company 
is to produce copper, coal and coke for 
shipment. J. N. Vandegrift, the man- 
ager in Peru, is at present in New York. - 
The president of the company, J. A. 
Vandegrift, is now in Peru. It is stated 
that if development continues as at 
present in the Yauricocha mines, the 
company will feel warranted in erect- 
ing a thousand-ton smelter. 


CHILE 


Santiago — Cia. de Minas de Cobre 
de Gatico has recently installed a’ 
powdered-coal-fired reverberatory with 
a bed 80 ft. long by 18 ft. wide, which 
is operating successfully on Chilean 
coal. The furnace is said to be smelt- 
ing 200 tons of cold charge per day 
and consuming one ton of coal for five 
tons of charge smelted. 
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AUSTRALIA 
Queensland 


Mt. Elliott Still Down—Mt. Cuthbert’s 
Start in May Fails—Hampden 
Cloncurry in Full Swing 


Brisbane—In the Cloncurry copper 
field matters are not looking promising 
for the increased yield that was ex- 
pected this year. The Mt. Elliott com- 
pany, having failed to obtain capital 
from the American financiers to whom 
they appealed, is still in a state of in- 
activity, and the prospect of their Mt. 
Oxide mine, away to the northwest of 
Cloncurry, being made accessible and 
consequently productive seems almost 
as far off as ever. While the state 
government has authority to extend the 
Cloncurry railroad to a point nearly 
twenty miles from this mine, British 
capitalists have turned down the state 
premier’s personal appeal to them for 
a loan, and there is not likely, as far 
as can be seen at present, to be money 
available for an indefinite period for 
the building of the authorized exten- 
sion. 

The Mt. Cuthbert company, which in 
May started what promised to be a 
successful campaign, closed down on 
June 21, and had not started again 
toward the end of July. The reason 
for the cessation of operations was 
given out as being the inability of the 
company to obtain further advances 
on a large accumulation of copper in 
transit or at the refining works. 

The only other large company in 
the district, the Hampden-Cloncurry 
Copper Mines, is still in full swing, and 
a good many small mines and “goug- 
ers,” or nomadic individual miners, are 
operating, but these are being handi- 
capped by the reduced price of copper 
combined with the high cost and scar- 
city of mining requisites and commodi- 
ties generally. 


CANADA 
Ontario 


To Build Flume from Cobalt Mills to 
Cross Lake—Herrick Mine Plant 
Completed — McIntyre Share- 
holders Object to Purchase 
of Alberta Coal Mine 


Cobalt—The lessees of the Ruby prop- 
erty in Cobalt have struck a small vein 
of high-grade and are preparing to 
ship. 

Three new veins have recently been 
encountered in the underground work- 
ings of the Lumsden, one of which is 
reported to carry high-grade. 

To dispose of about 2,000 tons of 
tailings a day from the Nipissing, Min- 
ing Corporation, Coniagas, and North- 
ern Customs mills, it will be necessary 
to build a tailings launder to Cross 
Lake, at a cost of about $25,000. At 
present, the tailings go into the creek, 
but the outlet from Cross Lake is be- 
coming blocked. It is thought that if 
the tailings are carried into the main 
body of the lake the clear water 
will cut a channel through them. 


West Shining Tree—At the Herrick 
property in Shining Tree the installa- 





tion of the mining plant has been com- 
pleted. The shaft is being enlarged 
and retimbered and will be continued 
to a depth of 200 ft. The government 
has recently completed the building of 
a wagon road from the railway at West- 
tree to Shining Tree Lake, a distance of 
20 miles. 


Porcupine—The Porcupine district 
has again been ravaged by forest fires. 
The town of South Porcupine was in 
serious danger of destruction for two 
days and was only saved by the most 
strenuous exertions. No loss to mining 
properties has been reported. 

Gold has been struck in a drill hole 
put down to the depth of 2,400 ft. below 
the surface from the 1,250-ft. level of 
the Hollinger Consolidated. The gold 
content of the drill core was not large, 
but a satisfactory result is that the 
geological formation at depth was found 
to be the same as that between the 
1,250-ft. level and the surface. 

The circular recently issued by the 
Dome Mines Co. to the shareholders, 
advising the taking over of the Dome 
Extension, states that a large body of 
payable ore has been opened up on the 
600-ft. level of the latter property. 

It is understood that the last four 
months’ operation of the Trethewey 
in Gowganda has paid for all develop- 
ment and, in addition, has indicated a 
substantial reserve of high grade. 

The Davidson has secured sufficient 
English money to fully develop and 
equip the property. Sufficient treas- 
ury stock will be sold at 75c. a share 
to net the company $1,125,000, the pur- 
chase to be compieted by April 1, 1921. 
In addition they secure a two-years’ 
option on 2,000,000 vendor’s shares, half 
at $1 and the balance at $1.25 a share. 
A 500-ton mill is to be constructed in 
the near future. 

A number of McIntyre shareholders 
are very critical of the company’s pur- 
chase of a coal mine in Alberta. The 
company is paying about 15 per cent a 
year in dividends, but has not been 
able to build up ore reserves commen- 
surate with the size of its operations. 
Some shareholders consider that, in 
view of the expenditures which will 
have to be made on development ac- 
count at the McIntyre, they are entitled 
to larger returns before the surplus 
is put into another operation as far 
away as Alberta. 


Kirkland Lake—It is understood that 
the Murray-Mogridge property in the 
Kirkland Lake section has secured suf- 
ficient money to finance development 
work. 

The Lakeview property, adjoining the 
Murray-Mogridge, is installing a steam 
plant. 

The Ontario Kirkland is proceeding 
with the construction of a 60-ton mill, 
and expects to haul in the machinery 
this winter. 

It is officially stated that the’ Syl- 
vanite is not included in the proposed 
amalgamation of the Tough Oakes, 
Burnside and Cobalt Aladdin properties. 


Kirkland Lake—The Lake Shore dur- 
ing July produced $52,424 from the 
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treatment of 1,860 tons of ore, the mill 
heads averaging $28.18 per ton. The 
total output for the year is now $339,- 
427. A station has been cut at the 
400-ft. level and preparations are being 
made for sinking a 3-compartment 
shaft to the 800-ft. level. 

Blue Mountain—The old Mica mine 
at the head of Stony Lake, Peterbor- 
ough County, has been purchased by 
C. L. Nicholson, of New York, and Nor- 
man Miller, of Michigan, who will start 
operations this fall. 


Manitoba 

Rice Lake—J. B. Tyrrell has pre- 
sented a report on the Gabrielle mine, 
stating that assays offer little promise 
of returns from the property and ad- 
vising that work be discontinued. The 
directors have determined to carry on 
operations next year. 


British Columbia 
Trail—Ore shipments received at the 
Consolidated smelter during the week 
ended Aug. 21 were as follows: 





Mine Location Gross Tons 
Bluebell, Riondel .......... 314 
BC OO 2 ree 171 
Mandy, Le Pas, Man. ....... 1,080 
Molly Hughes, New Denver.. 23 
THONG PIG os cost ac ecaes 36 
Venus, Careroes, Y. T. ...... 34 
Company Mines ............ 7,253 
8,911 
CALIFORNIA 


Champion Plant Being Wrecked—Gruss 
Copper Co.’s Mill Started—The 
Trinity Copper Transfer 


Grass Valley—All of the under- 
ground machinery, pumps, rails and, 
in fact, everything of any value, has 
been removed from the depths of the 
Champion mines and what has not been 
sold is now on the surface. The hoist- 
ing plant at the Providence shaft has 
been purchased by the Empire Mines. 
All the men except four have been dis- 
charged, those still employed being used 
in tearing down the large dry house. 
The milling and hoisting plants on the 
Champion side are still intact. It is 
rumored that different parties are pian- 
ning on securing a bond on the 
Champion holdings and that the prop- 
erty is not likely to be closed long. 

The Boundary Mines Co. has pur- 
chased the hoist and power plant of 
the Empire Mines at the Osborne Hill 
mine, and will install them at once at 
the Boundary. A large pump will also 
be installed. All underground work has 
been suspended during this work. 

Officers of the Tightner Mining Co. 
were elected at the recent annual meet- 
ing as follows: President J. M. 
O’Brien, of San Francisco; vice-presi- 
dent, Dr. C. P. Jones, of Grass Valley, 
and secretary, C. H. Taylor, of Grass 
Valley. 

Sonora—Frank Willetts, who for the 
last two years has operated the Wet- 
more’s Dream mine, will open and de- 
velop the Mangente mine near Sonora. 
Machinery is being removed from the 
Wetmore properties to the Mangente 
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mine and a compressor, hoist and en- 
gine will be installed at once, Develop- 
ment work will be undertaken. 


Quincy—The Kelly quartz mine, nine 
miles from Quincy, is being prepared 
for active development work by Kelly 
brothers, owners. A tramway, ap- 
proximately 1,500 ft. long, will soon be 
constructed, and for this purpose all 
material, such as steel cable, lumber, 
etc., is on the property. 


Redding—Papers filed for record at 
Redding show that little cash changed 
hands in the transfer of the claims of 
the Trinity Copper Co. to the Trinity 
Copper Corporation, as they bore no 
revenue stamps. The stockholders in 
the old company received a proportion- 
ate number of shares in the new com- 
pany and the treasury stock remains 
in the treasury. The properties lie 
west of Kennett. The Trinity Copper 
Co. was organized by Thomas Lawson 
for trading on the Boston stock market. 
The deeds filed for record show that 
the Trinity Copper Co.’s sixty mines 
near Kennett were sold in Jersey City, 
N. J., on Jan. 19, 1920, to George A. 
Haskell, of Boston, for $210,000. 
Haskell immediately sold all the prop- 
erty to the Trinity Copper Corporation 
for $1. The latter company is incor- 
porated under Virginia laws, while the 
old company’s charter came from New 
Jersey, The principal mine of the com- 
pany is the Shasta King, though sixty 
or more claims are owned. All tracks 
were taken out of the mine three years 
ago, and the Shasta King has become 
almost forgotten locally. 


Portola—The Gruss Copper Co. in 
Genesee Valley, a few miles from the 
Engels and Walker properties on the 
same ridge, started its new 15-stamp 
mill Aug. 20. A flotation plant has 
been installed. The bins and dumps 
are stacked with ore that runs from $15 
to $127 per ton and there is estimated 
to be sufficient ore in sight to keep the 
mill running for at least one year, 


Colfax—The 900-ft. shaft on the Ris- 
ing Sun gold quartz property has been 
entirely unwatered for the first time 
in years. The ledge is said to be 3 
ft. wide in the bottom. The mill is 
running on night shift only. Twenty 
miners under E. C. Klinker are em- 
ployed. 


Death Valley Junction—The Pacific 
Coast Borax Co. is planning to enlarge 
its mill at Death Valley Junction by 
adding two more roasters which will 
increase the capacity about 60 tons per 
day, according to Fred W. Corkhill, 
mill superintendent. The plant is being 
operated with a 286-hp. semi-Diesel en- 
gine which generates power for the en- 
tire plant, lights the town, and oper-: 
ates a one-ton ice plant, Twenty-one 
miles of a narrow-gage railroad, 3 ft. 
wide, connect Death Valley Junction 
with the Lila C. and Ryan mines. 

Death Valley is notoriously hot in 
the summer time, notwithstanding 
which fact there is less trouble in keep- 
ing a good supply of labor than in more 
favored camps. This is largely due to 


the methods inaugurated by Major 
Julian Boyd to make the men employed 
as comfortable as possible. The bunk- 
houses are two three-story concrete 
buildings, with hollow walls, each being 
110 ft. in length, and accommodating 
400 men, The hollow walls make the 
buildings comparatively cool in summer 
and easy to heat in winter, besides 
which they are said to rival a modern 
hotel in completeness of appointments. 


NEVADA 


Large Tonnage of Silver Ore Proved at 
Candelaria—Silver Peak Chemical’s 
till Ready, but No Water 


Tonopah—Bullion shipments to date 

indicate a gross production for August 
for the Tonopah district of about $500,- 
000. This is normal, The principal 
mines of the district, the Belmont, West 
End, Tonopah Min- 
ing and Tonopah 
Extension, report 
regular develop- 
ment operations 
with nothing new 
of importance. Of 
the smaller mines, 
the Rescue, Cali- 
fornia Tonopah, 
MacNamara, Mid- 
way, and Halifax 
are regular ship- 
pers. 

The Spanish Belt 
managemeyt have 
announced through 
their consulting en- 
gineer that their 
ore reserves in this 
property consist of 
75,000 tons of prob- 
able ore of an 
average grade of 
between $20 and 
$30 per ton. This 
mine is about 60 
miles north of 
Tonopah and about 
ten miles north- 
west of the old 
camp of Belmont. 


Divide — Rumors 
are plenty regard- 
in a new ore esti- 
mate for the Tono- 
pah-Divide mine 
and there seems to 
be some basis for 
the optimistic feeling that prevails 
regarding the ore reserves in this 
mine at least. Interest is reviving in 
the smaller properties throughout the 
Divide district and during the last few 
days several properties which have 
been closed down for months resumed 
operations. The Gold Zone has a very 
creditable showing and is regarded as 
a prospective shipper. No other mines 
have reported development of im- 
portance. 


Candelaria—The Candelaria Mines 
Co, is doing about 1,000 ft. of develop- 
ment per month with forty-five men. 
The work is confined largely to the 
Lucky Hill, the company’s new proper- 
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ty. Since the Candelaria mines passed 
into the control of interests affiliated 
with International Nickel the property 
has been thoroughly sampled and from 
the results of over 8,000 assays a large 
tonnage of ore has been proved to aver- 
age between 12 and 15 oz. silver. In 
addition to the proved ore, and the dis- 
closures made in recent development on 
the Lucky Hill, there are numerous 
places with good showings which will 
be developed later. E. E. Carpenter, 
who is in charge of operations, states 
that the Candelaria will soon be a big 
silver producer. The metallurgy nas 
been worked out but mill construction 
is not expected to start for several 
months. The first unit will have a ca- 
pacity of from 125 to 150 tons daily, 
and the process will consist of coarse 
grinding, roasting and cyaniding. Roast- 
ing will be followed by a short leach. 


VICTORY SHAFT, TONOPAH EXTENSION MINING CO., 


TONOPAH, NEV. 


Silver Peak—The reduction plant of 
the Silver Peak Chemical Co., which is 
expected to turn out about 100 tons of 
pure potash alum daily from its prop- 
erty near Blair Junction, in Esmeralda 
County, is reported to be practically 
completed. Its start has been delayed, 
however, owing to a failure of the 
water supply figured on. A well is now 
being sunk out on the flats. 


Arrowhead—The west drift on the 
215-ft. level of the Arrowhead Consoli- 
dated has recently broken into good ore, 
according to Dr. Elftman, who is 
heavily interested. The original Arrow- 
head mine is making small shipments 
to the MacNamara mill at Tonopah, 
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ARIZONA 


Jerome Verde Suspends Operations 
Indefinitely 


Jerome—Jerome-Verde recently fol- 
lowed the example of Gadsden and sus- 
pended operations indefinitely. The 
mules have been brought out, the 
pumps pulled and preparations made to 
leave the property in good shape. De- 
velopment work had been planned on 
the 1,200 level, corresponding with the 
1,500 in the U. V. Extension. This was 
designed to get below promising look- 
ing oxidized and leached ground on 
the 1,100 level, thought to be the top 
of an orebody. The money was to have 
come from a bond issue, but the stock- 
holders failed to back the plan. Jerome- 
Verde has a large acreage in the heart 
of the Jerome mineralized section. Sev- 
eral small bodies of ore have been 
tapped and some ore sent to smelter. 

Globe—The Superior & Boston has 
found in resampling that the 1,250-ft. 
level contains ore available for imme- 
diate shipment that runs from 3 to 
25 oz. silver and averages 13% oz. over 
a 5-ft. width. The stopes in the foot- 
wall vein on the 4th level west are in 
good shipping ore, likewise the raises 
at the eastern end of the 4th and 6th 
levels. The south crosscut is expected 
to cut the Rigby vein soon. 


NEW MEXICO 


Duncan M. & M. Co. Shut Down, Pend- 
ing Readjustment 


Lake Valley—The Lake Valley Sil- 
ver Mines Co. continues to ship silver 
and manganese ores regularly. Some 
high-grade crystalline manganese ore 
has been encountered. 


Silver City—The Santa Fe has en- 
larged its ore-loading platform. This 
is intended to facilitate ferromanganese 
shipments moving to Pittsburg terri- 
tory, principally from the Amory 
Stevens property. 

The Silver Spot mine shipped a car 
of manganese ore to Pittsburg re- 
cently. The water flow in the main 
shaft is under control and mining on 
the 140-ft. level is under way. Bulk- 
heads have‘ been installed to guard 
against contingencies. 

Carlisle—The old Carlisle mine and 
mill is being operated under lease by 
G. A. and L. Utter. <A car of concen- 
trates will be shipped to the El Paso 
smelter at once. 

Steeplerock.—The Duncan Mining & 
Milling Co.’s plant has been shut down 
pending readjustment of financial af- 
fairs. The statement given out by W. 
H. Evans, former manager, of $20,000 
returns from the first clean-up of the 
cyanide mill made about Aug. 7, has 
not been confirmed by the engineer in 
charge, who gives the amount as $1,695. 


Lordsburg—The Bonney Cons. is fol- 
lowing up a number of high-grade ore 
showings recently opened on the sur- 
face. Twenty men are employed. All 
mechanical equipment is being over- 
hauled and pumps prepared for heavy 
work to start soon. 
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COLORADO 
Diamond Drilling Progressing Near 
Gillett—First Hole Down 1,100 Ft. 


Cripple Creek—Prospecting with a 
diamond drill, financed by the Cresson, 
Vindicator, and Golden Cycle companies, 
is under way in the vicinity of Gillett. 
George A. Stahl, general manager of 
the Vindicator, and W. H. Trask, of 
Denver, are in charge. The first hole 
is down 1,100 ft. At 1,084 ft. the hole 
is cut through the granite formation, 
then passed through 6 ft. of breccia, 
then 3 ft. of quartz and fluorite, then 
phonolite. The record made by the 
drill is reported to be gratifying. Min- 
ing men who are familiar with the 
Cripple Creek crater are much inter- 
ested in the outcome of the enterprise. 

Silverton—The Mazeppa mine, in the 
South Mineral district, is being de- 
veloped by Samuel Heindel. A shoot of 
high-grade lead sulphide ore has been 
opened. 

Mayday—Dr. W. B. Cauble, of Peoria, 
Ill., has secured a half-interest in the 


hampered considerably. In spite of 
these conditions:a small plant was put 
into operation and run for a short 
time. Preparations are being made to 
operate a larger plant. on.the same 
ground next season. ; 

The neighboring mines have been idle 
during the summer and it is doubtful 
when they will be worked again. Dur- 
ing a lull in the operations for the last 
few years a large percentage of the 
land has been located for farming pur- 
poses and in some cases conflicting with 
the placer locations. ; 

There are two small dredges in the 
district, both of which have been 
worked off and on for several years. 
It is understood that one of these 
dredges has been leased to an Eastern 
stock company and is to be run the com- 
ing season. 

Very little of the ground has been 
prospected to any extent and. the best 
average value is between 40 and 50c. 
per cu.yd. There is however practi- 
cally no overburden, the dirt running 
from the surface down 6 to 8 ft. to a 
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Esmeralda Convention group on the 
south fork of Lightner Creek from 
George and Milton De Luche and George 
Smart of Durango. A 35-ton mill will 
be erected. 

The Mayday Leasing Co., which has 
been working the Mayday dumps, has 
quit. 

Moffat County—During the last sum- 
mer an attempt was made to operate 
one of the old placer mines in Moffat 
County, Col., by its owners. The at- 
tempt was not highly successful due to 
a heavy snow fall late in the spring 
and the consequent floods which. washed 
out a series of small supply dams. As 
it is necessary to store the water from 
early in the season to maintain a sup- 
ply for the entire summer, work was 


soft sandstone bedrock. The source of 
the mineralization is doubtful but the 
general theory is that it is from Hahn’s 
Peak or vicinity, about 20 miles to the 
east. 


UTAH 


King Con. at Park City Cuts New Fis- 
sures—Silver Shield at Bingham 
Levies Assessment 


Silver City—Tintic Milling shipped a 
car of bullion the week ended Aug. 16. 
About 150 tons of ore is being treated 
daily, as the plant, owing to a scarcity 
of ore, is not running at capacity. One 
shift is working in the crushing depart- 
ment and three in the leaching and 
roasting departments. As has been 
stated before the company is making 








changes and improvements in its equip- 
ment to permit the separation of the 
copper from the silver and gold, which 
will make it possible to ship the bul- 
lion directly, without further refin- 
ing, to the U. S. mint. 

Development is being done on the 
2,200 level of the Iron Blossom in the 
hope of finding ore at depth. 

Eureka—The Chief Consolidated ex- 
pects to add to its earnings through 
its new leasing system whereby entire 
stopes are given over to groups of 
miners, who make more money in this 
way, the company at the same time 
being safeguarded by especial contracts. 
The practice of giving other leases 
where there are only small showings of 
ore is still in force, the lessee under- 
taking the work of development. 

The Iron King is drifting on both 
the 1,000 and 1,500 levels, as well as 
shipping about a car of fluxing iron ore 
daily. The latter is coming from above 
the 350-ft. level. 

The Eureka Bullion has resumed 
work after a month’s intermission for 
repairs to equipment. 

Active development is being done at 
the Emerald adjoining the Centennial- 
Eureka and the Grand Central and 
Mammoth. 


American Fork—The tunnel of the 
American Consolidated Mines, embrac- 
ing the old Bog property and adjoining 
ground, has cut at 1,800 ft. the fis- 
sure for which it was being driven. 
Drifting both ways has been started 
on the fissure, which is 10 ft. wide at 
the intersection. Some mineralization 
shows the fissure to be the same which 
produced considerable ore in the Bel- 
lerophon. 


Gold Hill—The Western Utah Copper 
in the Deep Creek district is to in- 
crease its shipments of lead-silver ore 
largely. A railroad into this district 
was completed two or three years ago. 


Bingham Canyon—The Silver Shield 
reports that a change in the charac- 
ter of the orebody from which a num- 
ber of shipments were made has re- 
sulted in a loss to the company. The 
lead ore has been replaced by zinc. Im- 
provements made since the ending of 
the war have resulted in an indebted- 
ness of about $18,000, to meet which 
an assessment of 3c. per share has been 
levied. 

Alta—The winze from the 300-level 
of the Emma Silver shaft has been un- 
watered to about 75 ft. below the level. 
Diamond drilling is to be started again 
when this work has been completed 
and ore will be shipped from the Emma 
stope. Prospecting is being done in 
a number of places in the mine. 

The Alta Tunnel & Transportation 
Co. has let a contract for the extension 
of its east drift, in the face of which 
oxidized vein matter with some galena 
is beginning to show. Ore was opened 
further back some time ago and is said 
to be 6 ft. wide with more high-grade 
showing as development progresses. 
Poles for a ‘power line have been cut 
and seasoned. The road from the prop- 
erty is being improved. 
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Big Cottonwood—Some ore is being 
taken out at the Woodlawn property. 
The tunnel face at the Cottonwood King 
is entering gray limestone showing iron 
and copper stains. 

Park City—The Judge Mining and 
Smelting is encouraging the employ- 
ment of married men on its working 
force. 

Silver King Consolidated is reported 
to have cut another set of fissures in 
the tunnel which it is driving both for 
the purpose of exploring new ground 
and for making connections with its 
California-Comstock holdings. The tun- 
nel has almost reached its objective 
point. 

The Park-Utah is developing and ex- 
tracting ore in the south drift from the 
crosscut. Paul Hunt is superintend- 
ent. 


IDAHO 
R. N. Bell Takes Option on Red Bird at 
Clayton—Ramshorn Mill at 
Bayhorse Running 

Clayton—Robert N. Bell, the retiring 
state mine inspector, has secured a 
long lease and option to purchase the 
property of the Clayton Mining & 
Smelting Co, near Clayton in Custer 
County, the principal claim of which is 
the Red Bird, which is developed 900 
ft. deep through crosscut tunnels. A 
50-ton concentrator will be erected and 
is expected to be in commission within 
60 days. The property has a 100,000- 
ton reserve of 10 to 15 per cent lead 
ore in the form of sand carbonate as- 
sociated with a soft limonite gangue. 
The silver averages about 3 of an oz. 
per unit of lead and extensive mill tests 
indicate a good recovery by simple jig- 
ging and table concentration. 

The mine is 65 miles from the near- 
est railway shipping point at Mackay 
and involves a truck or wagon haul 
charge of $20 per ton, The mine has 
produced $1,500,000 in its past opera- 
tions, $300,000 of which has come from 
lessees operating on a small scale, who 
have been “gouging” for rich pockets 
of high-grade ore during the last three 
years. 


Bayhorse—At Bayhorse the new con- 
centrator of~the Ramshorn Mines Co. 
has been in operation for the last two 
months. Although difficulty is being 
experienced in holding down the tail- 
ings losses, owing to the large propor- 
tion of silver chloride in the ore in 
spite of a preliminary sulphidizing bath 
and a modern flotation plant, a product 
of 300-0z. concentrates is being made 
that is gradually being improved upon. 
A lower adit, now being reopened for 
stoping, carries a more primary ore 
that will give a much closer saving in 
milling. The Ramshorn vein is a very 
persistent steep fissure in slate that 
was formerly extensively developed by 
adit tunnel but idle for 25 years until 
the present operation, which was start- 
ed two years ago, It has an ore shoot 
1,000 ft. long, except for a few short 
pinches, that varies from 1 to 5 ft. in 
width. 

The Beardsley mine,.at Bayhorse, is 
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being operated by lessees and is de- 
veloping much good ore. Between 700 
and 800 tons of ore are now on the 
dump, that averages 20 per cent lead 
and 40 oz. silver per ton. This new 
development, on an old property idle 
for 25 years with a former record of 
several million dollars produced, is 
more definitely related to a pronounced 
contact of limestone and shale than any 
of the other ore shoots formerly 
worked. The inference seems _per- 
missible that only the blossoms of this 
important contact have been developed 
and that the string of other properties 
extending for more than 2 miles along 
the vein may prove equally productive. 

Mackay—In the Mackay district of 
the same county, the Empire Copper Co. 
is operating 20 small leasing units and 
shipping about a car of crude 5-per cent 
copper ore per day to the Salt Lake 
Valley smelters. The ore also runs 
well in silver and gold. 

In the adjoining limestone-lead belt 
the U. S. Smelting, Refining & Mining 
Co. is developing two very promising 
lead-silver prospects, one of which, the 
Horseshoe group, is shipping 20 cars 
a month of low-grade lead-silver ore 
carrying 12 per cent lead and 10 oz. 
silver and an excess of iron oxide. The 
Kennedy group, of the same company, 
now developed 250 ft. deep, has one ore 
shoot 40 ft. wide and 60 ft. long. 

At the Doughboy adjoining, a 25-hp. 
gasoline hoist is being installed. There 
is an inclined shaft, 300 ft, deep, sunk 
on a persistent contact fissure vein 3 
to 5 ft. wide, disclosing a pay course of 
rich jigging ore in the form of hard 
carbonate and galena carrying silver 
in a gangue of lime porphyry breccia. 

The lead-silver ore of the Mackay 
copper district occurs in paleozoic lime- 
stones extensively intruded with nearly 
vertical porphyry dikes. The ores have 
proven almost completely oxidized so 
far to a maximum depth of 300 ft. They 
occur usually in a succession of lenses 
and pipe-like shoots at the contact of 
the nearly vertical dikes and locally 
marbleized blue limestones, and give 
decided evidence of permanency. 


Coeur d’Alene District 


Red Monarch Con, To Resume—St. 
James and La Fleur Consolidate 


Wallace—The Red Monarch Consoli- 
dated Mining Co. is preparing to begin 
work after a year’s suspension. The 
property is on Beaver Creek and the 
main development is a crosscut tunnel 
4,400 ft. long which has cut three 
promising veins. The first is 2,900 ft. 
from the portal and a drift several 
hundred feet long and a 75-ft. raise 
have exposed considerable lead-silver 
ore. It is now proposed to sink on the 
ore, 

The St. James Mining Co., which 
owns a group of claims on Sunset Peak 
covering an extension of the famous 
Sunset vein, and the La Fleur Mountain 
Copper Mining Co., which has a copper 
property in Stevens County, Wash., 
have been consolidated, the new com- 
pany being called the St. James-La 
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Fleur Mining Company. In the formal 
announcement of the merger the presi- 
dent of the St. James states that it is 
expected that the earnings of the La 
Fleur will provide funds for the devel- 
opment of the St. James. 

An important strike of lead-silver 
ore is reported in the Bryan property, 
about five miles from Saltese, Mont., 
on the west fork of Packer Creek. The 
strike is described as 7 ft. of ore, hav- 
ing high values in silver. Control of 
the property is owned by the Days, of 
Wallace. 


MONTANA 


Anaconda Experimenting With Storage 
Battery Locomotives—Butte-Jardine 
Breaks Ground for 100-Ton Plant 


Butte—For some time Anaconda has 
been experimenting with three differ- 
ent Edison storage battery locomotives. 
Others have been ordered but deliveries 
are slow. An official of the company 
has expressed himself as being highly 
satisfied with results to date, although 
no data have as yet been assembled as 
to relative cost of these compared with 
trolley locomotives. The chief difficulty 
that the company had experienced in 
the use of trolley locomotives had been 
in protecting the overhead wire at the 
mouths of chutes, where it was difficult 
for a workman to avoid striking it with 
bars. 

The Nettie and the Emma mines, the 
latter the property of the Butte Copper 
& Zine Co. but being operated under 
lease by Anaconda, are popularly con- 
sidered among the best earning mines 
of the Anaconda at present. From the 
Nettie is coming a considerable ton- 
nage of silver ore. Manganese ore is 
being mined at the Emma, a portion of 
which is being shipped to the ferro- 
manganese plant at Great Falls, Mont., 
and the balance direct to eastern roll- 
ing mills. 

Deeper development at the Black Rock 
mine of Butte & Superior appears to in- 
dicate a lessening of the iron content 
with an increase in the zinc. Results 
attending the employment of more than 
1 per cent of oil in the flotation proc- 
ess at the Black Rock mill are proving 
satisfactory, 97 per cent being shown 
for July, 3 per cent more than the 
monthly average for the past few 
months and 4 per cent more than for 
June. Under the ruling of the United 
States Supreme Court in the Minerals 
Separation case, to avoid patent in- 
fringement more than 1 per cent of 
oil must be used per ton of ore, and this 
the Butte & Superior seems to have 
accomplished. Butte & Superior ores 
are averaging from 14 to 15 per cent 
of zine and slightly more than 5 ounces 
of silver per ton. 

Net earings of Tuolumne Copper are 
ranging around $18,000 monthly. Sink- 
ing of the Main Range shaft from 
the 1,200 to the 2,000 ft. level is ex- 
pected to start within a week or ten 
days. 

The objective vein of the crosscutting 
on the 2,700 ft. level of the Colorado 
mine has been reached, showing more 
than 20 ft. of first-class ore, that is, 


ore in which the copper content is 5 
per cent or more. 

Development work by North Butte 
has increased ore reserves somewhat 
the last quarter and with improved 
market conditions it is believed that 
the present tonnage can be increased. 

Monthly shipments from the Crystal 
Copper Co.’s properties near Basin, 
Mont., and from the Goldsmith mine 
in the Butte district are amounting 
to eight cars. The orebody at the 
Goldsmith ranges from 18 in. to 7 ft., 
with the grade high, particularly in 
silver. 

With more of the details coming to 
light in connection with the compromise 
reached between the Anaconda and the 
Elm Orlu over a disputed section of the 
Pilot-Butte, it appears that the for- 
mer won something of a victory over 
the Anaconda, as vein territory of much 
richness in the Pilot Butte claim of the 
Anaconda passes to the Elm Orlu 
through the apexing of a vein in the 
Elm Orlu which, on dip, united with the 
Pilot-Butte fissure. 


Elkhorn—Boston & Montana con- 
tinues drifting in ore in the Blue Jay 
vein on the 300 ft. level. Several 
smaller veins have been opened car- 
rying ore and the tonnage of milling 
rock appears to be increasing. Raising 
for the Park vein is in progress from 
the 300 level. 


Troy—Merger of the Silver Tip Min- 
ing Co. with the Troy and the J. P. 
Lead companies is proposed. The three 
corporations hold 26 mining claims near 
Troy, Mont. Spokane interests are be- 
hind the proposed consolidation. 


Boulder—Work has been resumed at 
the Robert Emmet and two well defined 
veins are being opened. 


Comet District—Plans are under way 
by the Montana Coris. for a resumption 
of milling operations. A large tonnage 
of silver-zinc ore is available. 


Champion District — Ground was 
broken by Butte Jardine last week 
for the construction of a 100-ton flota- 
tion plant, to cost an estimated $65,000. 
The flow sheet is so arranged as to 
permit of increasing the capacity to 200 
tons. Timber, to the amount of 135,000 
ft. has been cut and the power and 
water lines are in. Since the latter 
part of June, first class ore to the 
amount of $16,000 has been shipped. 
A body of milling ore 351 ft. long 
with the ore still continuing has been 
officially reported. This shoot has an 
everage width of 5 ft. and grades 
about 18 oz. silver and $1.50 gold. 


MICHIGAN 


The Copper District 


Seneca To Start Development of 
5th Level 


Houghton—The depression in the 


copper situation continues to influence 


adversely the condition of every copper 
mine in northern Michigan. .Perhaps 
the worst feature is the psychological 
depression on the men employed in the 
mines and upon the business people of 
the community. The coal problem has 


been relieved to a considerable degree 
but the price paid for coal is simply 
another additional problem. The labor 
problem has been alleviated. 

Additions to the cost of production 
cannot readily be met by Michigan 
copper mines. Under the circum- 
stances the further increase in freight 
charges is embarrassing. Rates now 
will vary from 20 to 40c. a ton, depend- 
ing upon the distance of the haulage. 
Two years ago the lowest rate was 
10c. a ton and the highest 18 cents. 

Calumet & Hecla’s operations are 
now confined to the conglomerate lode 
and to the extraction of copper from 
the lake sands. But one shaft continues. 
in operation on the Osceola lode. That 
is No. 15, No. 16 having suspended. 

Mayfiower’s raise in the west cross- 
cut is in over 70 ft. and fairly good 
vein matter has been showing for ten 


days. In the southerly drift, 160 ft. 
from the shaft, there is more vein 
matter. 


Seneca’s work at the Gratiot prop- 
erty has now reached a point 700 ft. 
to the south on the 13th level. The 
character of the formation indicates 
that it ought to run 25 lb. to the ton. 
For a distance of 200 ft, the Gratiot 
opening has been in rock of this grade. 
Practically all the way from the shaft 
the openings have been in average 
Kearsarge lode ore which may be 
mined and milled profitably under nor- 
mal cost conditions. 


Development of the 5th level at the 
Seneca is about to be started. The 
depth has been attained and the lateral 
tunneling to the lode will be under way 
within a few days. Then the raise to 
the level above will be driven and the 
drifts in the vein, both north and 
south, started. The 4th level south 
has reached the Ahmeek boundary. The 
3rd and 4th levels have now been driven 
670 ft. to the north and the only noted 
improvement has been in the general 
character of the ground in that direction. 
The conditions of the ground in the 
both levels on the south has been in- 
dicative of a lode formation that will 
compare favorably with that which was 
milled last spring. It is now planned 
to boost the tonnage to 2,000 daily as 
soon as the hoisting plans are com- 
pleted to take care of such an output. 
The underground development of the 
average Lake copper mine is ordinarily 
away behind the equipment of the sur- 
face plant. 


Menominee Range 


Much Diamond Drilling Under Way in 
Crystal Falls Field 


Crystal Falls—Considerable diamond 
drilling is being conducted in the 
Crystal Falls field at present, there be- 
ing more drill outfits in operation than 
for some time past. New orebodies are 
being sought, but no results are obtain- 
able, The Cleveland-Cliffs Iron Co. is 
again drilling on the lands in Sect. 12, 
42-33. Ore was found here a. few 
years ago, but sufficient work was not 
done at that time to prove the extent 
of the deposit. Oglebay, Norton & Co. 
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have two drill outfits going on their 
property in Sect. 24, 25 and 26, 43-33. 
The McKinney Steel Co. is making a 
geological survey of its. properties on 
the range and it is likely that drilling 
will follow, B.C. Neely and associates 
have a drill in operation on Sect. 7, 42- 
32. This property has been drilled sev- 
eral times in years past, but the ore- 
body has never been outlined in detail. 
J. M. Longyear has two drills working 
on the southward extension of the iron 
formation of the old Mansfield mine. 


Gogebic Range (Including Wisconsin 

j Section) 

Mellen, Wis.—At the Berkshire mine 
near Mellen, ‘Wis., at the western end 
of the Gogebic range, preparations are 
being made to resume operation, It is 
a low-grade, open-cut proposition, and 
the ore, though largely magnetic, is 
wet-concentrated with jigs after being 
crushed. The crushing is not so fine as 
to require sintering of the concentrates. 
At the same time this prevents obtain- 
ing concentrates of high iron content. 
If results can be obtained that are sat- 
isfactory, it will be of great interest to 
the district as there are undoubtedly 
large amounts of low-grade “ore” on 
the range which would be susceptible 
to similar’ treatment. The Gogebic 


iron range as known at present extends: 


in an east and west direction about 55 
or 60 miles, but the producing mines 
are all contained in the portion be- 
ginning at the middle of the range and 
extending eastward about 18 miles. The 
Berkshire is 18 miles west of this pro- 
ductive section, but if the concentration: 
process proves successful in the’ long 
run, there will undoubtedly be other 
mines opened up in the section now 
regarded a barren of merchantable ore. 
At the eastern end of the productive 
section the Morgan mine is in the de- 
velopment stage, and eight miles east 
of that the Whitesides interests of 
Duluth are still drilling the old Presque 
Isle mine property. 

Ironwood, Mich—The steel head- 
frame at the “H” shaft of the Pabst 
mine is about completed as far as the 
steel work goes. 

The Newport mine has built a garage 
and a large stable, both of concrete. 

The Tilden mine is to have an elec- 
tric haulage system installed in No. 10 
shaft; it will be a trolley system sup- 
plied from a rotary converter to be 
placed in the new engine house. 


MINNESOTA 
Hill-Trumbull Makes First Shipment— 
Washing Plant Going Up at 
Mariska Mine 


Coleraine—The Hill-Trumbull mine of 
the Mesaba Cliffs Iron Co. has made its 
first shipment under the new owner- 
ship. It was opened by the Oliver Iron 
Mining Co. in 1909, but was surrendered 
at the time the Oliver surrendered all 
its Great Northern leases. In 1919 it 
was taken over by the present opera- 
tors, who have continued the develop- 
ment of the open pit and have installed 
a one-unit washing plant that can 
handle 80 cars per shift to care for the 
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siliceous ore. The shipment made was 
of merchantable ore but the washing 
plant will be running soon. 

Construction of the Hill-Annex wash- 
ing plant of the Interstate Iron Co., 
adjoining the Hill-Trumbull, is pro- 
gressing. Structural steel is practi- 
cally all in place and the half-mile ap- 
proach, which has been built of over- 
burden stripped in opening the mine, 
has been completed. The Hill-Annex 
has a reserve of approximately 22,000,- 
000 tons, wash and merchantable. 

Gilbert—Work is progressing rapidly 
on reopening the old Mariska mine. 
Bowe-Burke Co. are the new operators 
and J. C. Hartness of the Eveleth is 
in charge. Erection of a small wash- 
ing plant to serve the mine is under 
way. It will be the first installation of 
its kind in the immediate vicinity. 

Pickands, Mather & Co. has started 
to deepen No. 2 shaft at the Corsica 
mine. It will be deepened about 100 
ft. to develop the lower area of the 
orebody. 


ALABAMA 


Birmingham Ore Mining Co.’s Washing 
Plant Near Completion 

Birmingham—The recent cargo of 
manganiferous iron ore brought up 
from Brazil, via Mobile, is now being 
delivered to bins and stacks in the 
yards of the Tennessee Coal, Iron & 
R.R. Co. at its Ensley plants. Some of 
it is being brought up the Warrior 
River on the Government-owned and 
operated barge lines and some by rail- 
road.. There is about 7,500 tons of 
ore to be moved and it is understood 
that shipments will continue. Furnaces 
are desirous of getting a good supply of 
ore on hand and are making heavy de- 
mands on the railroads. Preparations 
are being made for winter. Reports 
from the ore mines throughout the dis- 
trict indicate that colored labor which 
wandered north is gradually returning. 

The Sloss-Sheffield Steel & Iron Co. 
is making some investigations looking 
to the development of ore deposits 
around Compton, about 20 miles north 
of Birmingham. The vein is rather 
thin but if the demand warrants may 
be profitably worked. 

The Birmingham Ore & Mining Co. 
will complete its jigging plant in the 
next fortnight at the Helen Bess mines, 
on Red Mountain, not far from the 
heart of Birmingham and will then 
wash all the ore mined there. Construc- 
tion was begun months ago but met 
with delay. It has already been in 
partial operation, 


JOPLIN-MIAMI DISTRICT 
Oklahoma-Kansas-Missouri 
Tampa Company To Seek Deeper for 
Better Ore—Hawkins, at Hock- 
erville, Buys Mill 

Baxter Springs, Kan.—Although get- 
ting all ore from its No. 3 shaft, the 
Lucky Jew Mining Co. is drifting at 
No. 1 shaft and sinking at No. 2. The 
mine, which is eight miles west of 
Baxter and at the extreme northwest- 
ern point of development of the Miami- 
Picher-Baxter field, was long con- 
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sidered a doubtful proposition by most 
mining men. Recently it has devel- 
oped into a steady producer, the aver- 
age recovery being approximately 11 
per cent (in local terms), the com- 
pany making about 30 tons of concen- 
trates daily, operating the mill single 
shift. Drifting and sinking now under 
way at the No. 1 and No. 2 shafts 
are for the purposes of tapping lead 
runs indicated by drilling. A very fair 
percentage of the concentrates now 
being made are lead of a premium 
grade. The zinc concentrates also 
average from 61 to 62 per cent metallic 
zinc. Operations are conducted at a 
depth of 320 ft. at the No. 3 shaft, 
and at slightly shallower depths at the 
two others. W. C. Bowman is presi- 
dent and M. G. West secretary and 
manager, both being from Kansas City, 
Mo. H. Stout is superintendent. 

The U. S. Smelting Co. is completing 
the sinking of a shaft one-half mile 
west of its No. 2 mill, near Baxter, not 
far from the Lucky Jew property. The 
shaft was put down in a lime bar, but 
heavy water was tapped only a few feet 
from the bottom, which is at the 320 
ft. level. One 3-in. and one 7-in. steam 
pump have been installed and another 
will follow. Good lead cuttings have 
come up in the water but exploration 
has been impossible. It is planned to 
connect the shaft with a surface rail- 
road that probably will tap one or two 
other shafts between this one and the 
mill. D. R. Muir, Baxter, Kan., is man- 
ager. 

The Tampa Mining Co. is planning to 
sink, expecting to find better ore. It is 
now working at 265 ft. and surrounding 
mines have ore at 300 ft. and below. 
This company recently spent $3,000 to. 
drain the water at one of its shafts, 
preparatory to sinking, only to have its 
activity stopped by lack of coal. G. C. 
Warner, recently of Tampa, is principal 
owner. 


Picher, Okla.—The Huttig L. & Z. 
Co. has completed the first of four field 
shafts that will be put down between 
its No. 1 and No. 2 mills northwest of 
Picher. Dirt from this new shaft will 
be taken to No. 2 mill over the surface 
road, for which an 11-ton Davenport 
locomotive was recently delivered. The 
site for a second field shaft has been 
located and sinking begun. Ore from it 
also will go to No. 2 mill, as well as 
from the third shaft. Ore from the 
fourth field shaft will be carried to No. 
1 mill by an incline tramway. This plan 
will obviate the necessity of the com- 
pany taking its surface railroad across 
the tracks of the Southwest Missouri 
interurban railroad. The first field shaft 
has gone into good ore. 


Hockerville, Okla.—The Hawkins 
Mining Co., which recently discovered 
a rich deposit of lead ore on a lease 
just south of town, has purchased a 
concentrator at Sunnyside, three miles 
distant, and is moving it to the mine. 
The mine continues to be a big lead 
producer. One chunk of ore weighing 
about 1,000 Ib. will be sent to the Mis- 
souri State Fair at Sedalia. 
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THE MARKET REPORT 





Daily Prices of Metals in New York 





Copper Tin Lead Zine 
Aug Electrolytic | 99 Per Cent Straits N. Y. St. L St. L 
26 18.10@18.30 43.00 46.75@47.00 8.50 8.60@8.75 | 7.90@7.95 
27 18.10@18.30 43.50 47 .00@47.50 8 40 8.75 7.90@7.95 
28 18.10@18.30 43.50 47 .00@47.50 8.35 8.75 7.85@7.95 
30 18.10@18.30 43.00 46.25@46.75 8.35 8.75 7.85 
31 18.10@18.30 42.50 45 .50@45.75 8.35 8.50@9.00 7.85 
Sept.1 _|18.10@18.30| 42.50 145.50@45.75| 8.35 18.50@9.00| 7.85 _ 





The above quotations are our appraisal of the average of the major markets based generally 
on sales as made and reported by producers and agencies, and represent to the best of our judg- 
ment the prevailing values of the metals for deliveries constituting the major markets, reduced 


to the basis of New York, cash, except where St. Louis is the normal basing point. 


are in cents per pound. 


All prices 


Copper is commonly sold on terms ‘‘delivered.”” which means that the seller pays the freight 


The d 


from refinery to buyer’s destination. — 
figure net prices on individual transactions. 


elivery cost varies, and it 


would confusing to 


Consequently, an average deduction of 0.15c.is made 


from the ‘“delivered’’ price, to arrive at the New York price. When copper is sold f.0o.b. or 
f.a.s. New York, of course no deduction is made. 


Quotations for copper are for orcinary forms of wire bars, ingot bars and cakes. 
ce. per lb. is charged and there are other extras for other shapes. 


an extra of 0.05 
are sold at a discount of 0.125c. per Ib 


Quotations for zinc are for ordinary Prime Western brands. 


For ingots 
Cathodes 


Tin is quoted on the basis of 


spot American tin, 99 per cent grade, and spot Straits tin. 








London 
Cope Tin Lead Zino 
Aug. Standard Electro- 
Spot 3 lytic Spot 3M Spot 3M Spot 3M 
26 933 954 111 2634 278 353 35% 393 411 
f 941 952 111 2743 2824 35% 36 40 413 
30 943 96 111 273 2814 364 362 40 41% 
31 95 964 111 272 279 363 362 39% 41 
Sept. 1 95 964 111 2694 276 363 363 3924 40% 


The above table gives the closing 
in pounds sterling per ton of 2,240 Ib. 


quotations on the London Metal Exchange. All prices are 


. ‘ Silver and Sterling Exchange 


ee | ce | ee | ee | a | | ce | a |S | | 


Silver 
Sterling | New York,| New York, 
Aug. | Exchange | Domestic | Foreign | London 
Origin Origin 
26 3574 994 98 614 
27 3572 | 99% 973 61 
28 356 994 97% | 603 


Silver 
Sterling | New York, | New York, 
Aug.| Exchange | Domestic Foreign | London 
Origin Origin 
30 355 994 944 598 
31 | 3543 994 923 583 
Sep-1| 356 99 | 91% 57% 


New York quotations are as reported by Handy & Harman and are in cents per troy ounce of bar silver, 
999 fine. London quotations are in pence per troy ounce of sterling silver, 925 fine. 


On the authority of the Secretary 


of the Treasury, we quote 100c. per oz. 


for silver, 1,000 fine, delivered at the option of the Director of the Mint to the 
New York Assay Office or to the mints in Philadelphia, Denver, or San Fran- 
cisco, and proved to the satisfaction of the Treasury Department to have been 


mined, smelted, and refined in the United States. 


to May 13. 


This quotation is retroactive 








Metal Markets : 


New York, Sept. 1, 1920 


Price changes since last week have 
been of little importance. Sales of metal 
for August have generally been light, 
with the exception of lead, for which 
a good demand has existed. Low prices 
in London are acting as a brake on the 
metal market here. 


Copper 
No buying of importance is yet tak- 
ing place at anything like the prices 
which the large producers are asking, 
viz. 183@19c. delivered. A few lots 
are being marketed at about 184c. de- 


livered, but should the demand pick up 
this price is almost certain to increase. 
It is the general opinion that September 
will see a real buying movement, and 
that the average price will be at least 
4c. above that at which copper can now 
be had. Fundamental conditions are 
good. 
Lead 


A peculiar situation exists in the lead 
market. The A. S. & R. contract price 
continues at 9c., New York, and con- 
siderable metal is sold on this basis. 
On the other hand, lead can be imported 
from Europe and sold at a profit here 
at 8ic. It is understood that 300 tons 
is on the dock here looking for a buyer 





Monthly Average Prices for August 
Copper: 


New York Electrolytic ... 18.346 

London Standard .......... 93.935 

London Electrolytic ........ 111.143 
Lead: 

INGUIN NOME 6 506.d'deedaewals 8.687 

Si RON itis naka we wereld 8.725 

NAIM dda cca y Wha aac ee eis es 36.304 
Silver: 

New York, foreign ......:. 96.168 

New York, domestic ........ 99.673 

ein haa dl dals Cénteniies 59.875 

Sterling Exchange ......... 360.404 
Zinc: 

INGWO QMME Sasa Kasia Sewcdar 8.185 

ETS 6 o4Gtbewnee barns 7.835 

PN as Wesdvliodesusanexin 41.220 
Tin: 

OI a oc isis cceenuke 43.856 

I ccavnansébeduesnece 47.620 

Sah sb ewddaxKane vere 274.048 
Pa v6. can anrcdustiedes 7.177 
GINO oc ccc ssvrtes canes 83.806 





at that price. This European lead is, 
in general, good Mexican and Aus- 
tralian brands. We quote prompt lead, 
New York, for the week at 8.25@8.50c., 
and forward delivery, 7.85@8.25c. 

The dearth of lead in the Middle West 
and the fact that large quantities are 
being imported at New York for west- 
ern delivery have caused the St. Louis 
price to rise above that quoted in the 
East. This is an unusual situation, 
which will continue until consumption 
slackens, or until domestic production is 
able to supply the demand. Small lots 
of favored brands for September ship- 
ment are commanding 9c. in St. Louis 
today, though some. metal is being 
offered at 4@éc. under this. 


Zinc 
Producers have been compelled to re- 
duce their prices to 7.85c. to meet Euro- 
pean competition. Even at this price 
some arguments have to be used to in- 
duce consumers to buy the domestic 
product, such as the fact that the brands 
are well known, as are the producers, 
and there will be no uncertainty as 
to shipment. Heretofore, we have 
quoted the New York price of zinc at 
35 points above the St. Louis price, but 
in view of the abnormal conditions now 
existing, we quote, on Sept. 1, the New 
York price equal to the St. Louis price, 
7.85c. 
Tin 


Some optimism was shown Thursday 
and Friday when the London market 
took a little spurt, but this week tin 
sellers are as doleful as ever, and report 
almost a total lack of business. The 
99 per cent grade was depressed all 
of last month by the presence of about 
1,300 tons of Chinese tin. Rarely has 
the tin market had a more quiet month. 





paca ie es 
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Straits tin for future delivery: Aug. 
26th, 46.75@47.25; 27th, 47.50@48.00; 
28th, 47.50 @ 48.00c.; 30th, 46.25 @ 
46.75c.; 31st, 45.75@46.00c.; Sept. 1st, 
45.50@45.75c. 

Arrivals of tin in long tons: Aug. 
26th, China, 20; 27th, Liverpool, 75; 
28th, Singapore, 200. 


Silver 


The silver market ruled steady and 
firm on China buying until Aug. 30. 
The London market was then demor- 
alized by weakness in Indian exchange 
and continued sales by the bazaars. 
Supplies of foreign silver in our mar- 
ket continue limited and as the U. S. 
Treasury is buying all the Domestic 
output, exports to London are nil and 
only moderate amounts are available 
for China shipments. 

Mexican Dollars—Aug. 26, 75; 27th, 
744; 28th, 744; 30th, 71%; 31st, 703; 
Sept. 1, 693. 


Gold 


Gold in London on Aug. 26th, 115s.; 
27th, 115s.; 30th, 115s. 5d.; 31st, 115s. 
6d.; Sept. 1st, 115s. 1d. 


Foreign Exchange 


Yesterday francs were 6.97c.; lire, 
4.67c.; and marks, 2.05c. New York 
funds in Montreal declined to 118 per 
cent premium, probably due to the 
commencement of exportation of this 
year’s grain. Only slight changes char- 
acterized the exchange market during 
the last week. 


Other Metals 


Aluminum—Ingot, 99 per cent and 
purer, 35.1c.; 98@99 per cent, 34.9c. 
Virgin metal still obtainable in open 
market at about 32.5c. for 98@99 grade. 

Antimony—Market continues weak. 
Spot, 7c. per lb.; Cookson’s “C” grade, 
14@15c. Chinese and Japanese brands, 
7c. W.C. C. brand, 9@93c. *Chinese 
needle antimony, lump, firm at 8@d9c. 
per lb. Standard powdered needle an- 
timony (200 mesh), 10@12c. per Ib. 

Bismuth—$2.70 per Ib., 500-Ib. lots, 
and $2.72 per lb., 100-lb. lots. Market 
quiet. 

Cadmium—Nominal, $1.40@$1.50 per 
lb. Market steady. 

Cobalt—Metal, $3 per lb.; black oxide, 
$2 per lb. 

Iridium—Nominal, $350 per _ oz. 
Heavy demand, but small supplies. 

Magnesium—Crude, 99 per cent or 
over pure, $1.75 per lb., for the metal 
in 100 Ib. lots and over, f.o.b. Niagara 
Falls. 

*Molybdenum Metal in rod or wire 
form, 99.9 per cent pure, $32@$40 per 
lb., according to gage. 

Nickel—Ingot, 43c.; shot, 48c.; elec- 
trolytic, 45c., f.o.b. Bayonne, N. J.; 
Monel metal, shot, 35c.; blocks, 35c., 
and ingots, 38c. per lb., f.o.b. Bayonne. 

Osmium—Open market, $50@$75 per 
troy oz. 


Palladium—$100@$110 per oz. ° 


Platinum—Firm at $115@$120 per 
oz. $105 per oz. in 100 oz. lots. 

Quicksilver—Market quiet; $75 per 
75-lb. flask. San Francisco wires $75. 
Barely steady. 


Ruthenium—$200@$220 per troy oz. 

‘Selenium, black powdered, amor- 
phous, 99.5 per cent pure, $2@$2.25 per 
lb. Demand strong. 

‘Thallium Metal—Ingot, 99 per cent 
pure, $20 per lb. 


Metallic Ores 


Bauxite—About 52 per cent alumina 
content, less than 2 per cent iron oxide, 
up to 20 per cent silica and artificially 
dried to contain not more than 4 per 
cent free moisture, $10 per gross ton 
at mine; 54 per cent alumina and about 
15 per cent silica, $11; averaging 57 
per cent alumina, 8 to 12 per cent silica, 
less than 3 per cent iron oxide, $13 on 
basis of 8 per cent free moisture. Ores 
of very low silica content suitable for 
the manufacture of aluminum oxide 
and hydrate of alumina command a 
fancy price. 

Chrome Ore—Guaranteed 50 per cent 
Cr.0; foreign ore with a minimum of 6 
per cent silica, 80@85c. per unit, New 
York. California concentrates, 50 per 
cent Cr.0; and upward, 70@75c. 

Iron Ores—Lake Superior ores, per 
ton, delivered at Lower Lake ports: Old 
Range bessemer, $7.45; Old Range non- 
bessemer, $6.70; Mesabi bessemer, 
$7.20; Mesabi non-bessemer, $6.55. Con- 
gestion at Lake Erie ports due to car 
shortage has resulted in decreased ton- 
nage. The ore movement is better than 
at any previous time this season. 

Manganese Ore—70@80c. per unit, 
50 per cent Mn content, c.i.f. Atlantic 
seaport; chemical ore (MnO.) $75@$85 
per gross ton. 

Molybdenum ore—85 per cent MoS,, 
75@80c. per lb. of contained sulphide, 
New York. 

*Tantalum Ore, guaranteed minimum 
60 per cent tantalic acid, 55@65c. per 
lb. in ton lots, against recent price of 
65@70c. 

Titanium Ores—IImenite’, 52 per cent 
TiO., 143@2c. per lb. for ore. Rutile, 95 
per cent TiO:, 15c. per lb. for ore, with 
concessions on large lots or running 
contracts. 

Tungsten Ore—Scheelite, 60 per cent 
WO; and over, per unit of WO:;, $7 
f.o.b. mines; wolframite, 60 per cent 
WO; and over, per unit of WO:, $6@$7, 
in New York. 

Uranium Ore (Carnotite)—$2.75@$3 
per lb. for 96 per cent of the contained 
oxide (U;0;). Ores must contain a 
minimum of 2 per cent U;Os. 

Vanadium Ore—$1.25 per lb. of V0; 
(guaranteed minimum of 11 per cent 
V:0;), New York. 

*Zircon—Washed, iron free, 5c. per lb. 

*Zirkite—$90@$100 per ton, carload 
lots. Pure white oxide, 99 per cent, is 
quoted at $1.15 per lb. in ton lots. 


1Furnished by Foote Mineral Co., Phila- 
delphia, Pa. 
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Zinc and Lead Ore Markets 

Joplin, Mo., Aug. 28—Zinc blende, per 
ton, high $52.70; basis 60 per cent zinc, 
premium $48.50; Prime Western, $47.50; 
fines and slimes, $45@$42.50. Cala- 
mine, basis 40 per cent zinc, $36. Aver- 
age settling prices: Blende, $47.16, 
calamine, $38.18; all zine ores, $47.12. 

Lead, high, $110.25; basis 80 per cent 
lead, $110; average settling price, all 
grades of lead, $104 per ton. 

Shipments for the week: Blende, 13,- 
591; calamine, 338; lead, 2,121 tons. 
Value, all ores the week, $862,870. 

A total of 295 carloads of blende were 
shipped at an average of 46.2 tons per 
car. The larger tonnage is being ship- 
ped in coal cars, as few box cars are 
provided. 

Platteville, Wis., Aug. 28—Blende, 
basis 60 per cent zinc, $52.50 per ton for 
high grade. Lead ore, basis 80 per cent 
lead, $105@$110 per ton. Shipments 
for the week: blende, 1,373; lead, 60 
tons. Shipments for the year: blende, 
47,143; calamine, 2,330; lead, 3,900; sul- 
phur ore, 1,209 tons. Shipped during 
week to separating plants, 2,107 tons 
blende. 


Non-Metallic Minerals 


Asbestos—Crude, No. 1, $2,400@ 
$3,000; No. 2, $1,400@$1,700; spinning 
fibres, $400@$800; magnesia and com- 
pressed sheet fibres, $325@$400; shingle 
stock, $110@$150; paper stock, $60@ 
$75; cement stock, $17.50@$30; floats, 
$8.50@$15, all per short ton, f.o.b. 
Thetford, Broughton, and Black Lake 
mines, Quebec, Canada; 5 per cent to 
be added as Canadian royalty export 
sales tax. Freight rate from mines to 
Sherbrooke, Quebec, over Quebec Cen- 
tral R.R., 20c. per ecwt.; from Sher- 
brooke to New York, 273c., carload lots; 
freight to New York for crude No. 1, 
f.o.b. Thetford mines, $8.45 per ton, 
carload lots. Market very strong, owing 
to heavy demand and a production that 
is 25 per cent below normal. Higher 
prices for all grades of material are 
expected soon. 


Barytes—Crude, 88 to 94 per cent 
barium content, $10@$12 per net ton; 
ground (white) $24@$30 in bags, car- 
load lots; (off-color) $22@$26 in bags, 
carload lots; all f.o.b. Kings Creek, 
S. C. Crude, 88 to 94 per cent, $12 per 
gross ton; ground (white) $23@$25; 
ground (off color) $16@$19 per net ton, 
f.o.b. Cartersville, Ga. Crude, 88 to 94 
per cent, $23; ground (white) $40.50; 
ground (off color) $27 per net ton, less 
than carload lots, f.o.b. New York. 
Crude, not less than 98 per cent, $11@ 
$11.25 per ton, f.o.b. cars, Missouri; 
floated, $28 per ton in bbls.; $26.50 per 
ton in 100-lb. bags; extra charge for 
bags, f.o.b. St. Louis. 

Chalk—Domestic, extra light, 5@6c. 
per lb.; light, 43@54c.; heavy, 4@5c; 
English, extra light, 5@7c.; light, 5@ 
6c.; dense, 44@5c. per lb., all f.o.b. New 
York. 

China Clay (Kaolin)—Crude, $9@ 
$12; washed, $12@$15; powdered, $18@ 
$22; bags extra, per net ton, f.o.b. 
mines, Georgia; crude, $8@$12; ground, 
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$15@$40, f.o.b. Virginia points. Do- 
mestic lump, $10@$20; powdered, $25@ 
$30; imported lump, $25@$35; powder- 
ed, $30@$60, f.o.b. New York. 

Feldspar—Crude, $8@$18 per gross 
ton, f.o.b. Maryland and North Caro- 
lina points; $7.50@$10, f.o.b. Maine; 
ground, $25@$30 car lots, f.o.b. Balti- 
more; ground, $17@$20, f.o.b. North 
Carolina points; $17@$20 per ton, No. 1 
ground, f.o.b. New York State; $21@ 
$23 per ton, ground, f.o.b. Maine. 

Fluorspar — Gravel, guaranteed 85 
per cent calcium fluoride and not over 
6 per cent silica, $25 per ton, f.o.b. 
Illinois mines, and $27.50, f.o.b. Ken- 
tucky; ground, suitable for acid, chem- 
ical or enameling purposes, $60; lump, 
$17.50, f.o.b. Tonuco, N. M. 

Graphite—Crucible flake, 85 per cent 
carbon content, 8c. per lb.; 88 per cent, 
94c.; 90 per cent, 10%c., all f.o.b. New 
York. Crucible grades of Alabama 
graphite sell as follows, f.o.b. Ashland, 
Ala.: 80 per cent, 5c.; 90 per cent, 10c. 
Lubricating grades in increasing de- 
mand, with price ranging from 1lc. 
for the 85 per cent guaranteed grade 
in car lots to 30 and 40c. for higher 
grades. Mexican, amorphous, $45@ 
$55 per short ton; Korean, 34c. per 
lb.; Madagascar, 8c.; Ceylon, 42@154c. 

Gypsum—Raw crushed rock, $3.50@ 
$4 per ton; raw ground fine, $4@$4.50; 
calcined stucco, $9, all f.o.b. works. 
Containers extra. The last price quoted 
for plaster of paris in carload lots was 
$4.25 per 250-lb. bbl., alongside dock, 
New York; but a new price, not yet 
made public, will soon be effective. 

Kaolin—See China Clay. 

Limestone—Dolomite, 1@2 man size, 
$1.60@$1.65; 2@8 in., $1.55@$1.65 per 
net ton, f.o.b. Plymouth Meeting, Pa.; 
fluxing, $1.65@$1.75 per net ton, f.o.b. 
Howellville, Pa. 

Magnesite, Calcined — High - grade 
caustic calcined, lump form, $35@$40 
per ton, carload lots, f.o.b. California 
points. Freshly ground calcined, suit- 
able for flooring trade, $65@$75 per 
ton, f.o.b. Eastern points. 

Dead-Burned — $32.50 per net ton, 
Chewelah, Wash.; $52@$58, Chester, 
Pa. Austrian grade, $52@$55 per ton, 
f.o.b. Baltimore. (Magnesite brick— 
See Refractories.) 

Mica—Imported block mica slightly 
stained, per Ib.: No. 6, 50c.; No. 5, $1.20 
@$1.40; No. 4, $2@$3; No. 3, $4.25@ 
$5; No. 2, $5.50@$7; No. 1, $8. Clear 
block: No. 6, 55¢.; No. 5, $2; No. 4, $4; 
No. 8, $5.75; No. 2, $7; No. 1, $9; Al, 
$14; extra large, $25, all f.ob. New 
York; ground, $85@$100 per ton, Phila- 
delphia. 

*Monazite — Minimum of 6 per cent 
thorium oxide, $35 per unit, duty paid. 

Phosphate Rock—Per long ton, Flor- 
ida ports: 77 per cent tricalcium phos- 
phate, $13; 75 per cent, $11.50; 75@74 
per cent, $11; 70 per cent, $8.35; 68 per 
cent, $7.85; 68@66 per cent, $7.60. 
There is no price schedule for spot for 
domestic uses. 

Pumice Stone—Imported, lump, 4@ 
50c. per Ilb.; domestic lump, 6c.; 
ground, 4@7c., all f.o.b. New York. 


ENGINEERING AND MINING JOURNAL 


Pyrites—Spanish, fines, per unit 12c., 
c.i.f. Atlantic seaport; furnace size, 
173c.; run of mine, 12@14c.; domestic, 
fines, f.o.b. mines, 12@14c. 

Quartz—(Acid tower) fist to head, 
$10; 14 to 2 in., $14; rice, $17, all net 
ton, f.o.b, Baltimore; lump, carload lots, 
$5@$7.50 net ton, f.o.b. North Carolina 
mines. F.o.b. Wausau, Wis., the price 
is $16 per ton in car lots, and $22 less 
quantities, including bags. 

Sulphur—$18 per ton for domestic; 
$20 for export, f.o.b. Texas and Louisi- 
ana mines. 

Tale — Paper making, $10@$20 per 
ton; roofing grades, $9@$15; rubber 
grades, $10@$15, all f.o.b. Vermont. 
California talc, $20@$45, taleum powder 
grade. Southern talc, powdered, car- 
load lots, $15@$20 per ton; less than 
carload, $25, f.o.b. cars; freight to New 
York $5.25 per ton, carload lots; less 
than carload lots, $9.25. Imported, $60 
@$70; Canadian, $20@$40 per ton. 


Mineral Products 

Arsenic—White arsenic, 154c. per 
Ib.; sulphide, powdered, 20@21c. per lb., 
f.o.b. works, carload lots. 

Nitrate—Soda, $3.85 per cwt., ex ves- 
sel, Atlantic ports. Market quiet. 

Potassium Sulphate—Domestic, $2.25 
@$2.50 per net ton, basis 90 per cent, 
f.o.b. New York. 


Ferro Alloys 
Ferrocarbontitanium—For 15-18 per 
cent material, $200@$250 per ton, f.o.b. 
Niagara Falls, N. Y. 
Ferrocerium—Per lb., $12 to $15. For- 
eign conditions as affecting the price of 
American goods remain unchanged. 


Ferrochrome—Carload lots, spot and 
contract, 60 to 70 per cent chromium, 6 
to 8 per cent carbon, 17@18c. per Ib. of 
chromium contained; 4 to 6 per cent 
carbon, 19@20c. f.o.b. works, 

Ferromanganese—For 76 to 80 per 
cent, prompt delivery, $200@$210, 
freight allowed; last half, $170; Eng- 
lish, $190@200, c.i.f. Atlantic seaports. 
Spiegeleisen, 18@22 per cent, $80@$85, 
f.o.b. furnace. 

Ferromolybdenum—Standard grades, 
carrying from 50 to 60 per cent molyb- 
denum metal, with low sulphur, phos- 
phorus, and arsenic, $2.50@§3 per Ib. 
of contained metal, f.o.b. works. 

Ferrosilicon—For 10 to 15 per cent, 
per gross ton, f.o.b. works, $60@$65; 
50 per cent, $80@$85; 75 per cent, $150 
@$160. 

Ferrotungsten—70 to 80 per cent W, 
$1.10@$1.15 per lb. of contained tung- 
sten, f.o.b. works. 

Ferro-uranium—35 to 50 per cent U, 
$7 per lb. of U contained, f.o.b. works. 

Ferrovanadium—Basis 30 to 40 per 
cent, $6.50@$9.50 per Ib. of V contained, 
f.o.b. works. 


Metal Products 


Copper Sheets — Current New York 
price, 294c. per lb.; wire quoted, 223@ 
23c. 





1Furnished by Foote Mineral Co., Phila- 
delphia, Pa. 
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Lead Sheets—Full lead sheets, 11c.; 
cut lead sheets, 12%c. in quantity, mill 
lots. 

Nickel Silver—Unchanged at 39ic. 
per lb. for 18 per cent nickel. 

Yellow Metal — Dimension sheets, 
26%c.; sheathing, 25%c.; rods, § to 3 in., 
23%c. 

Zine Sheets—$12.50 per 100 lb., less 8 
per cent on carload lots, f.o.b. smelter; 
zine plates, 12c. per Ib. 


Refractories 

Bauxite Brick—56 per cent alumina, 
$160 per 1,000, f.o.b. Pittsburgh. 

Chrome Brick—$100@$110 per net 
ton, carload lots, eastern shipping 
points. 

Chrome Cement—40 to 45 per cent 
Cr.0;, $50 per net ton, and $55 in sacks, 
carload lots, eastern shipping points. 

Clay Brick — First-quality fire clay, 
9-in. shapes, $55@$60 per 1,000, 
Pennsylvania, Ohio, and Kentucky 
works; second quality, $50@$55. First 
quality, St. Louis, $45; New Jersey, 
$75. 

Magnesite Brick—$110@$120 per ton, 
eastern shipping points; 9-in. straights, 
$90@$100; 9-in. arches, wedges and 
keys, $95@$105; soaps and splits, $110 
@$120. 

Silica Brick—9-in. per 1,000, $56@ 
$61, Birmingham, Ala.; $55@$60, 
Mount Union, Pa.; $65, Chicago district. 


Iron Trade Review . 
Pittsburgh, Aug. 31, 1920 

The continued stagnation in the steel 
market is having its effect on some 
producers, leading them to plan cur- 
tailments in production, but no effect 
upon prices, which are stiffly main- 
tained. This is in line with pre-war ex- 
perience, when sellers felt that to re- 
duce prices would be to discourage buy- 
ing. Such demand for steel products 
as exists is for early deliveries, and for 
such deliveries steel is still scarce. The 
practical ending of the midsummer 
period, normally dull, with the market 
grown still duller nevertheless, is re- 
garded in some quarters as ominous. 

Transportation conditions continue to 
improve and are likely to be practically 
normal within a few weeks. 

Pig Iron—Actual market prices on 
bessemer and basic have been developed 
by a few transactions totaling only a 
few thousand tons, at $48 Valley, for 
both grades, previous market prices 
having been $47 and $46.50, respec- 
tively. Foundry remains at $50, Valley, 
to which level it recently advanced. 
Inquiry for all grades is very light and 
there is likely to be a deadlock for 
some time. 

Steel—There is only occasional de- 
mand for billets, chiefly from brokers, 
and sheet bar demand has become light, 
but mills show relatively little disposi- 
tion to shade prices. We quote billets 
at $60 and sheet bars at $67.50. 


Charcoal and Coke 


Charcoal—Willow, 7c. per Ib. in bbls.; 
hardwood, 6c. per Ib., in 250-lb. bbls. 


Connellsville — Furnace, $20@$22; 
foundry, $23@$24. 











Alaska Gold Mines Co. 
Gold; Alaska 


The following is a comparative summary of results. of 
mining and milling of the Alaska Gastineau Mining Co. for 
the periods indicated: 








. Second First 
Quarter Quarter 

; 1920 1920 
DE c5 eae baboaebs eee kkueasankaee 537,754 625,890 
RMT IARIDS <5..« i'n 0:5 41558 nioleie ch ehors oem LES ae $0.8 $0.84 
REE RENIN. 6. «Gass sore ace Bs wip ices oe aie 6 -66 
REMIT ONNUN cc oss 's.4G Sede WAS SWS Ro ee On OSS Swe a 18 
NR sso me bien CF GAs sO SUM ESA oie 79.39% 79.16% 
ey SONNET Sch cbc kokbin sobs sae ae sas aan $0.68 $0.66 
Operating expenses, less miscellaneous income .. $0.79 $0.79 
SNS TAU 5 nc ath sie Shee ak eee we eee bees $0.11 $0.13 


During the quarter 646,327 tons of ore was broken in 
the mine and 535,874 tons trammed to the oreways, as com- 
pared with 561,358 tons broken and 627,451 tons trammed 
during the previous quarter. Of the amount trammed about 
41.6 per cent represented excess ore drawn from the caved 
stopes. The transportation division operated satisfactorily 
_ throughout the quarter. A total of 537,754 tons of ore was 

‘milled, compared with 625,890 tons for the previous quarter. 

The gross value of ore delivered to the mill during the 
quarter averaged $0.854 per ton, or an increase over the 
first quarter of $0.019. Operating expenses, less miscel- 
laneous income, amounted to $0.79 per ton, as compared with 
$0.79 pey ton for the previous period. The miscellaneous 
income showed a net loss of $10.67, the loss sustained in the 
operation of the company’s boarding houses having been in 
excess of the amount received from the sale of power. 

The following statement compares the sean wae 


Second Fir, 
Revenue: Quarter 1920 Quarter S920 
Gross value of bullion and concentrates. 
SN ote a ba Kh Sore OS 6 6 Oa wid $364,866.48 $413,246.04 
Expenses: 
Ore production and transportation ..... $237,696.86 $285,406.01 
RRB AD GPE SL SO PR 5 ES ee ,980.00 172,441.83 
Shipping and smelting charges ........ 15,339.45 17,572.48 
Administration and general expense .... 22,520.62' 22,410.60 


$497,830.92 
$84, oOS6. 88a 


$426,536.95 
$61,670.45a 
10.674 


Total operating expenses 


Miscellaneous income ............eee08 66.94 
GERRY NN. 550 0555 ene beaks s $61,681.12 $81,617.94 
(a)Loss. 


Included in costs in the above statement are prepaid 
development items representing costs of breaking and pre- 
paring ore in previous periods, which have been carried 
on the books as deferred charges. Consequently, although 
the above operating statement shows a loss after including 
these charges, the actual cash receipts and disbursements 
for the period reflect a cash gain of $8,603.46. 


International Nickel Co. 
Nickel; U. S. and Canada 


The consolidated general profit and loss statement of the 
International Nickel Co. for the three months ending 
June 30, 1920, follows: 


Barmings..........000scscscccccecccesecees $2,172,097 .06 


NN 0 5 5 and gp latnss 109-0. 0m pyebes'o se io. 272,208.32 
ARNE S. ON8.. fC EEN BUU RS. $2,444,305 .38 

Administration and general expense............ $160,651.38 : 

Reserved for U. S. and foreign taxes (estimated) 306,973. 33 467,624.71 
Net income...... onal dah eve Gh ALA O4 a0 50's $1,976,680. 67 

Depreciation and mineral exhaustion.......... 574,611.74 
DOORS «bis. Ss tise ca bhi eed he oars $1,402,068. 93 


133,689.00 
$1,268,379. 
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Union Miniere du Haut-Katanga 
Copper; Congo Free State 


The report of the-Union Miniére du Haut-Katanga for 
the year 1919 indicates that seven copper mines were regu- 
larly in operation during that year, producing 876,000 tons 
of ore suitable for direct smelting and 316,000 tons of ore 
unsuitable for that purpose. The output of smelted copper 
amounted to 23,028 tons, against 20,238 tons in 1918. The 
number of native workmen increased from 6,000 in 1918 
to 12,000. The average producing price per metric ton 
c.i.f. European ports was 2,500 fr., not taking into account 
the charges arising through the transfer of the company’s 
office from Antwerp to London during the war and its be- 
coming liable to British income and .other taxes thereby. 
The copper production during the first six months of 1920 
was affected by strikes on the railways connecting Katanga 
with Beira, and only amounted to 10,251 tons. 





New Jersey Zinc Co. 
Zinc; New Jersey 


A statement of the New Jersey Zinc Co. for the quarter 
ending June 30, 1920, follows: 
Income (including dividends from subsidiary 


companies) after deductions for expenses, 
taxes, maintenance, repairs and renewals, 


betterments, depreciation and contingencies $3,341,576.98 
Deduct interest on first mortgage bonds........ $ 40,000. e 

Reserve for retirement of bonds............. 75, 000.0 

Reserve Tor Tederal taxes... ccc cscscccces 470, 000. 00 585,000.00 


$2,756,576. 98 


Quarterly, 4 per cent: 


SPIED PUNE. WE, COs cs ck oe ea dmens tw ks 1,680,000.00 


Surplus for the Quarter. oo... 666 ccc csecrses $1,076,576.98 


Cerro Gordo Mines Co. 
Silver, Lead, Zinc; California 
The fourth annual report of the Cerro Gordo Mines Co. 
for the year 1919 indicates that 357 tons of lead-silver ore, 
of a net smelter value of $26.21 per ton; 167 tons of zinc 
ore, with a net smelter value of $12.45 per ton; 159 tons 
of slag worth $3.92 per ton—a total of $12,060.66—were 
produced. Operations for the year resulted in a deficit of 
$26,481.27, and were abandoned in June, 1919. 





August Mining Dividends 


The following is a partial list of mining dividends paid 


during August, 1920: 
U. S. Mining and Metallurgical 


Companies, Situation. Per Share. Totals 
Am. Zn. 14. & Sm., ptd...... U. S. $1.50q $120,810 
Anaconda Copper Min., c, s, z Mont. 1.00q 2,331,250 
Barnes-King Develop.,. £. Mont 1.05q 20,000 
RSENS RG ic kis d pcoin's 6:0 009.5 6 Utah 6.00k 30,000 
Internat. Nickel, pfd......... U.S.-Can. 1.50q 133,689 
Miami Copper C0... .cccsces Ariz .50q 373,557 
Mohawk Mining Co., c....... Mich 1.50q 150,000 
New Cornelia Copper Co..... Ariz 1.25q 450,000 
New Jersey Zinc Co......... U.S. 4.00q 1,680,000 
United Verde Ext., c........ Ariz. 0.50q 25,000 
Canadian, Mexican, Central and 
and South American Companies 
Amparo Mining, g, 8........ Mex. 0.05qx 100,000 
Coniagas Mines, Ltd., s...... Ont. 0.124q 100.000 
Greene-Cananea Copper..... Mex. 0.50 250,000 
Hollinger Consol. Gold...... Ont. 0.05bi-m 246,000 
GOUre PIONS TIS. 6 09.6.0: 66 v.00 Brazil 1sh., s-a £1,358.05 

Holding Companies. 

General Development Co.. U.S. 0.50k 60,000 


m, monthly; q, quarterly ;— s-a, semi-annual; k, occasional; x, 


includes an extra dividend. 
Greene-Cananea Copper Co. resumed dividends on Aug. 
23, the first payment since February, 1919. 
Bankers Trust Co., New York City, declared its readiness 
to pay the initial dividend of $1.35 on the “American shares” 
of Rand Mines, Ltd., on Aug. 27. 
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Monthly Average Prices of Metals Pig Iron, Pittsburgh 
* Bessemer tf Basic f No. 2 Foundry 
Silver 1919 1920 1919 1920 1919 = 1920 
New York —— London January............. $33.60 $40.47 $31. 40 $39.88 $32.40 $39.86 
1918 1919 1920 1918 1919 1920 February............ 33.60 42.954 31.40 42.61 32.40 43.40 
January... . 88.702 101.125 132.827 44.356 48.438 79.846 og se eeeeeceeeees 23.3 3.3 31.40 42 90 29.12 43.40 
February. 85.716 101.125 131.295 42.792 48.027 85.005 | {PRRs ------ sees Cau wa ae so: 2a 
TES 3 inte nncans 88.082 101.125 125551 43.620 48.171 74.194 | BY c- seer eer eee oa a a oo St. a 
BE cx nuded ans 95.346 101.125 119.779 47.215 48.886 68.848 | Sune «+--+ es erro ou an u as au @<= 
IE tek scenccamaxd 99.505 107.135 102 585 48.980 52.104 60.010 | \U¥. ce se- serene oa . a i 
Tene ee aa 99.500 110.430 90.957 48.875 53.896 51.096 | Guaust. -.......-.-. 28.33 «.-.-. a o<" a *e+* 
Pl cic e eoeres 99.625 106.394 91.971 48.813 54.139 59.736 | CoRESMEr---.-----.- 30.28 -.-.-- os iS" 
August. «.....+.+.. +. 100. 292 111.370 96. 168 49.077 58.835 PR BOw Sree <a eee om +t" ean 3°5"-"" oe ot 
SeptemMPe®. «0. ccccces eee «CRE wnacwns , ‘ oe a at : Be a a He OA 65:4 o> ee +2 we eeee (FD we ewes 
Qetober 0.002 022.2 101135 119 192 ARON, 49.500 64 049 December........... 36.57... WO kcaoas on Me 
November......:.... 101.1 ere we > Y 311 $29.26 ———— $28.35 a 
b cveceoeect oAORNER: WONGHGS coc. os 48.492 76.432 ..... @ar.............. $31.11 ...... :26 ...... 
a seeueac asia a ein eee: iain S-aaee t Asreported by W. P.. Snyder & Co. 
Veaie. cscs SOE. VE... 41.516 57.059 ...... Aaiinaiapal Ween Diatin: tlhe. Mins: Reina 8 We. 
New York quotations cents per ounce troy, 999 fine. London, pence per ounce, Quicksilver, New York; July, $90.333, August, $85.355 
sterling silver, 925 fine. " ’ ° Sees rs ; 
Copper , 
sili Nh niiie Monthly Copper Production 
Electrolytic Standard (h) Electrolytic , 
1919 = 1920 1919 1920 Biel Bay 4 The crude-copper content of blister copper of the 
Vs . (a) 18.918 92.238 118.095 106.61 ea : 7 
Febraaty " 16'763 18.569 78.700 120.188 95.700 124.950 | Principal producers, in pounds, for April-July, 1920, 
March............ 14.856 18.331 76.821 109.533 82.071 118.348 | follows: 
April 15.246 18.660 77.300 103.025 82.200 111 500 ° 
MR igaas xaardea iz 15.864 18.484 77.767 96.750 81.227 109.200 , 
NWO. sw codeiians 17.610 18.065 83.062 87.864 83 900 101 -909 MONTHLY CRUDE COPPER PRODUCTION, 1920 
Wate civsaca 21.604 18.576 99.576 90.148 103. 6. ; 
August... -...2.1., 22.319 18.346 97.300 93.935 106.429 111.143 3 April May June July 
SentemibEe icicce sc Shae snes NOOR cu cee a) here Alaska shipments......... 6,507,515 7,331,590 7,213,820 5,797,645 
COE soslce ness AERO Seueec WRONG  cewees —. easkene~ fewaeas Arizona: 
November......... OP 20e. x ccess We atavad: . caacaal “aEseees Arizona Copper........... 3,000,000 3,000,000 3,000,000 3,000,000 
December... ....... ~ VO29% °S.... EE cA “axndeken See Calumet & Arizona........ 3,176,000 4,760,000 4'764,000 4'232.000 
ae, A) eae na + Bt ee. sec: CEN cc 4 4's. 1,200,000 1,250,000 940,000 750,000 
WR ai coche EO aac Gee “Leitaea  eieaved. sunnier Inspiration Be ee ee 6,000,000 7,300,000 7,300,000 6,500,000 
ket. (b) See not » 499, MN a ranustet nese she 5, 918, 755,601 65,774 
Seren aee es ce ere ae 4,924,420 5,054:760 4,400'000 4,549,298 
New Cornelia............. 3,560,000 3,720,000 3,664,000 3,522,000 
Lead Old Dominion............. 2,180,000 2,287,400 2,999'000 2,640,000 
aes , Phelps Dodge............- 5,700,000 6,761,000 6.125.000 5,955,000 
— New York —St.Louis—~ — London —~ | Shattuck Arizona....-..... 214,122 219,118 198,327 166,938 
1919 1920 1919-1920 eee | Se ne. 4,500,000  4.260,000 4,520,000 4,500,000 
January..... aoe 5.432 8.561 5.316 8.300 37.227 47.095 | United Verde............. 5,300,000 5,400,000 5,880,000 5,085,140 
ry 
February........... 5.057 8.814 4.784 8.601 28.675 50.256 | United Verde Extension.... 3,270,718 3 219,934 2,828,020 3,304,878 
WE etic kvensce 5.226 9.145 4.992 8.894 27.952 46.054 Michigan: 
i sites eee eeeees sate . on 2 oe of 7 as Calumet & Hecla.......... 9,532,476 8,803,811 9,022,879 8,312,025 
he 8.323 5.070 8.169 22.544 34.330 ao oreo, 6,200,000 6,200,000 6,200,000 
, 46 4 é& 4 . 
Piessersseeess GR Re a eee Ae ae Oe I ocd seeks, 15,800,000 - 9,700,060 12,700,000 11,700,000 
September.......... ee .... -—— = 8.433 «Ww East PS oo weacedecncus 1,291,840 1,412,760 1,396,140 1,537,880 
CHOU se ecew ncg-s cies Go ik wes 6.249 ree 34.731 ee _ Nevada: 
NOVGMDOE: veccecccs GAR cawes. 6.649. 41.202 oc PP NGTURNOCON esac ccctedees 4,140,000 4,350,000 4,650,000 4,650,000 
December.'. ...0.+0. Beaae «ceeds 6.955 7 ; New Mexico: 
== Seana ——- ———-| Chino............cscscese  3543,470 3,930,728 4,010,069 . 436093 
Wisc cea. SA aces SO... 28.590 ...... nna 0,932 
Utah Costes 56.6555 cece 9,313,227 9,904,781 10,000,000 8,5€0,000 
Tin Eastern Smelters.......... 1,610,000 1,600,000 1,600,000 1,600,000 
es i Totalreported.......... 102,078,871 101,584,207 104,166,856 97,729,510 
ee ae antes Others, estimated....'°""°: 14,000,000 13,380,000 12,000,000 12,000,000 
99% Straits 99% Straits 1919 1920 ein —_——- = 
aie 67.702 rere 61 596 ante 248 557 376.512 Phaneinges sae pane 116,078,871 114,964,207 116,107,856 109,729,510 
February........... GAME. osax cs s: " 
ann. eee tein i Se 61.037 61.926 236.843 369 489 trates, etc.............. 7,766,457 1,607,003 35,911,009 .......... 
BAH cosecncecccccm  PeeUee tk caces 6 120 62 115 225. 275 345 450 Imports in blister, ete...... 14,182,933 43,253,540 VAGUS IG fc ocx. i. 
ghee dai a aaa eae z aaa 48 327 238.263 Soe cee Grand total............. 138,028,261 168,824,750 167,638,263 .......... 
Teepe geaelege 68.000 ...... 45.798 49.154 253.272 261.886 British Columbia: 
pS aR Eo .avce 43.856 47.620 273.625 274.048 | Granby Cons............. 2,105,400 2,131,219 2,079,000 + —-2,400,000 
SIS cc cyvcek. RM anuhow: ayeees an WONG =... ‘Siieiaii 
October... js ee eee & 54.377 ScKkeROCE Oe § wed we. “edinleec 279. 239 Go wis rere Boleo aera airs 5b Set: Lies 1,063,168 650,908 802,474 781,613 
November.......... Swe? 3s. caee .ealnud eeeres Gene cicbces Ce eo 4,000,000 4,300,000 3,750,000 3,500,000 
December.......... SPCMEe 3 cates” ideueo-  aceees SRGCGE. <sadias Phelps Dodge Mexican 
a ee, Se Se ae 2,098,000 1,141,000 1,427, 2,402,000 
Yoor....c. Sivacs WEED cccak “ace Seas 257.601 ....... ae 7,000 
Cerro de Pasco...........- 3,942,000 3,890,000 3,944,000 3,652,000 
Zi GUMNR 3c oo tania cea: 8,172,000. 10,300000 7,500,000 .......... 
inc WANE, Sun hore, 2,601.428 3,847,027 4,323,221 ........ 
— New York — — st, Louis — —Tondon._— Backus & Johnston...... 1,354,000 1,726,000 1,382,000 ‘1,458,000 
1919 = -192 191 1 1 1920 : , 
JAMUAIE Soc cisvawses 7.272 9.483 6.922 9.133 56.045 58 643 giro ng production for 1918, 1919, and part 
6.6 : : ‘ ‘ ‘ 2 ° 
6.500 8.881 6.150 8.531 38.500 53 467 of 1920 follows 
$15 33 fos SIS Se 2 oe a 
6.4 7. NR, as 0g tn pit eamelok 165,431,568 135,733,511 121,903,744 
6.901 7.815 6.551 7.465 36.763 41.193 Sheweey pay aetna alo: 166,011,364 111,649,512 117,450,000 
7.873 8.070 7.523 7.720) = 41.815 41.886 | March... oo... cc cece eee eee 185,525,168 102,040,460 120,309,316 
7.789 8.185 2.00 6.C5S | | FRE SP. EPO eee... sc cccusesccaccvadcass 163,207,096 98,808,998 116,078,871 
September............ 7.510 ...... 7.473 ...... 40.955 ...... MND iss dnnvideemmcadeennreets 181,070,350 92,652,975 114,964,207 
October. ............. 7.823 ...,.. 7.827 ...... 43.630 ...... Piss sinivewendaaceioddeees 166,723,599 . 95,856,570 116,107,856 
November..........- 8.177 ...... 8.350 ...... OOS 65. 2 + RNR Es ra an dae eae wae ds 159,329,031 | 100,369,247 109,729,510 
December........+.++ 8.700 ...... 8.350 ...... 53.101 ...... BL La, i iadaugteebhtess 165,550,799 107,994,040 ........... 
ace NY 9d acaucte'a cs weew oes 157,992,487 108,703,075 ........... 
Year... ......+++++ 7.338 ...... 6.988 ...... 42.879 ...... ag haeiancatehe tanec prey a 5 Sea anaes 
New York and St. Louis quotations, cents per pound. London, pounds sterling | November..................... 159,217,588 QU oo wee wae es 
per long ton. BONE 0.0)c'o 008s ee hae ee 161,801,916 CGI oc ences 





Stock 


Adventure. ....0...> 


Bingham Mines..... 


Calumet & Ariz. ... 
Calumet & Hecla .. 


Canada Copper 
Centennial 
Cerro de Pasco 
Chief Consol 
Chile Copper 
Chino...... 


Columbus Rexall... .. 


Con. C opper M 
Convper Range 


Crystal Copper..... 


Davis-Daly 
East Butte 
First Nat’ 


Gadsden Copper... . 
3ranby Consol...... 
Greene-Cananea. ... 


Houghton 


Howe Sound........ 
Inspiration Con..... 


Iron Cap 
Isle Royale 


Kennecott 


Keweenaw.......... 


Lake capper 
La Salle. . 
Magma Chief. . 
Magma Copper. . 
Majestic 
Mason Valley 
Mass. Con 
Mayflower-O. Cc. 


IR 3 elapse 


Mother Lode (new) 


Nevada Con 
New Arcadian 


New ees"? 


New a.. 
Nixon Nev.. 
North Butte... 
North Lake 


Ohio Copper........ 


Ouibway 
Old Dominion 


Phelps Dodge 
Quincy 


Ray Con.. 
Ray Hercules. . 


St. Mary’s M. we 


Seneca. 


Shattuck Ariz....... 
South Lake..... eee 


Superior.. 


Superior & Boston 


Tuolumne... 


United, Verde Ex.... 


Utah Co 
Utah M. 
Victoria 
Winona 
Wolverine 


Am. ZL. & 8 
Am. Z. 
Butte C. & Z 


Butte & Superior... 
Con. Interst. Cal... . 


New Jersey Z 


Yellow Pine 
*Cents per share. 


L. &S&. pf.... 


ENGINEERING AND MINING JOURNAL 


Exch. High Low 


COPPER 


i 
23 


N.Y 

Salt Lake.. 
N. Y. Curb. 
N. Y. Curb. 


Boston Curb *41 * 
Boston ii 
Boston 10; 


Boston Curb *80 
23 
363 
253 
34 
Boston Curb... 
N. Y. Curb. ..: 
463 
243 
; ‘4 
2 
*i1 
6 
192 
"59 


4 


Boston 


Open Mar. . +195 


Seas Curb 
Boston 


Los Angeies {.. 
Bid or asked. 


$4, semi-annually. BM, bimonthly. K, Irregular. 


MINING STOCKS 


Week Ended August 28, 1920 


Last 


oa 
jie 


23 
53 
93 


i 
83 


55% 
290 


of 
39 


3 
144 
28} 


Last Div. 


June '20, Q 


Sept. ’ 
June 


475 June 


163 
*16 


Quotations missing. 
I, Initial. 


June’ 
Dec. 


Nov. 


May 
Aug.’ 
June 

Sept. 

June 

Aug. ' 
July 

June 20, Q 


Q, Quarterly. 
X, includes extra 


Stock 


Alaska Gold 
Alaska Juneau 
Carson Hill 


Golden Cycle 
Goldfield Con 
Hedle 


aloes Con.. 
Homestake 
Kirkland Lake. . 

Lake Shore. : 
MelIntyre-Poreupine 
oe Crown . 
Portland 

Reorgan. Booth 


Tom Reed.. or 
United Eastern. 
Vindicator Conso’. . 
West Dome Consol.. 


» White Caps Min..... 


Yukon Gold 


Arizona Silver 
Beaver Con......... 


Crown Reserve...... 
oe Lake.. ; 
La Rose.. as 
MeKinley-Dar.. 
Mining Corp.. 
Nipissing 
Ontario Silver 
Ophir Silver 
Peterson Lake 
Temiskaming 
Trethewey 


Atlanta. . 
Bost. & Mont 


El] Salvador 

Jim Butler 

Jumbo Extension .... 
Louisiana Con....... 
MacNamara M 


N.Y. Hond. Rosar . . 


Tonopah-Belmont... 
Tonopah-Divide ... . 
Tonopah Ex......... 
Tonopah Mining... . 
West End Con 


Caledonia 


Consol. M. & S...... 


Daly Mining 
Daly-West 


Eagle & Blue Bell... 
Electric Point...... . 
Pes Dee Oh... se 


Fed. M. & S. pf 
Florence Silver 
Grand Central 

Iron Blossom 

Judge M.&S 
Marsh Mines 

Prince Consol 
Rambler-Cariboo .. . 


Stand. S. L 

Tamarack-Custer ... 

Tintic Standard..... 
ilbert 


Internat’l Nickel... . 
Internat’! Nick.pf... 


New Idria 
Mojave Tungsten... . 
Vanadium Corp.... . 


Asbestos Corp 
Asbestos Corp. pf. . . 


Exch. High Low Last 


he mig 
N.Y 
eo Sp 

a ¢ 


Toronto.... 
Toronto.... 
Toronto 
xeeenes.- ; 
Clo. S rgs. 
. Y. Curb. 
>» ¥. Curb. 
RD ay are areas 
Los Angeles {... o Sec 
Y. Curb. 2h 
Colo. Spres. f... eae 
Toronto. *6 *6 
N. Y. Curb. *8 *73 
Boston Curb ... ae 


SILVER 


Boston Curb *17 
Toronto.... *44 
Toronto.... 2.55 
Toronto.... *24} 


531 


*14 
#43 


2,50 
#24} 
+334 
#55 


*43 
2.35 
*24} 
3% 
*333 
*55 
1.75 
93 

5 
~~ os v6 
*132 *12? #135 
soe *32} *321 
Toronto.... *28} *2.4 *24 


GOLD AND SILVER 
N. Y. Curb. 


Boston..... 
N. Y. Curb. 
N. 
N. 
N. 
N. 


‘— Ye 
len, te —OO- - 
eA whe 
= — « 
= =e ek -_ a 


revtrdndnd onde tnd 


O 
Pp 
N. 
N. 
N 
N 
N 


mm NOD 
on 
om ceo’ 


Curb. 
SILVER-LEAD 
Ni ®. gah *22 *49 


Toronto.. 25} 253 
Salt Lake. Zz. 5 


Boston Curb .... 
Spokane... . 


Salt Lake. 
Nie Curb. 
N. Y. Curb. 3 4 
Spokane.... *14 *12 *14 
.Y¥.Curb. 6 *6 *6 
Salt Lake... *94 *93 *93 
N. Y. Curb. i is 1 
Spokane.... 2.25 2.00 2.25 
Salt Lake... 3.40 3.37% 3.40 
N.Y Curb. *4} *3 *4 


NICKEL-COPPER 
193 20 
sane 803 


TUNGSTEN 
Boston Curb ‘ 
VANADIUM 
73} 68 70 
ASBESTOS 


Montreal. . . 80° 86} 80 
Montreal. . . 93 97 93 


“13 


Vol. 110, vu. 10 


Last Div. 


eras 
PSSLlS2> 


Ss 
- 
02OH5 


<< i 
KN em eet 
A 


CSN NOS 


July 
July 


MINING, SMELTING AND REFINING 


55 55 
90 
70 
53 
43 


June 
June 
July 
July 
July 20, 








